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MATEMATHKA 


Bb. A. BEPTTEMM 


Ob YCIOBHAX NPHMEHEHWS METOJA HbIOTOHA 
(ITpedcmasaeno axademuxom C. J]. Co6oneseim 25 VIT 1956) 


Metoy KacaTenbubix (HbroTona) mpHOmmKeHHOrO pewieHHA ypaBHeHHi Onwi 
pacmpoctpanen JI. B. Kanropopnyem Ha (byHKUMOHAaJIbHbIe ypaBHeHus 


P(x) = 0, (1) 


rye P(x) — nemmHelivand, WBaxybl Audhepenuupyemaa B cmpicue Dpeme one- 
paula, eHcTBytoulad 43 OfHOrO MpoctTpancTBa Banaxa X B gapyroe Y ('). 

B nactosmel padote metoy HproToua u3yyaetca Avia Gomee WIMpOKOTO, 4eM B 
paootax (1,7), Kacca ypaBHeHHii (1): B3aMeH mpeg_nomomwKeHHA O BTOpOH 
NIPOH3BOHOK 3yecb HaslaraeTcA TpeOoBaHHe, 4TOOHI NepBaa mpousBoqHaa P’ (x) 
yAOBNeTBOpAsa ycnoBuio Témpyepa 


| P’ (41) — P’ (%2) |< K | 41 — x2" (2) 


(K uw « — nocrosHupe, 0<«<1). Hexotopple pesyabtTatTh padorpr (1) m0- 
JYYeHE! Wp BLINONHeEHHM ycuoBua Jlunuinua («=1) B padotax (°,*), oz- 
HakO B HHX He ObIIM HalieHbl TOUHBIC OMeHKH. 

1. IIpexe Bcero BBIBO_MM OJHY OWeHKY OCTaTOUHOTO ueHa cpopMyuvib! Telt- 
opa AWA PyHKUMM BellecTBeHHOH TepemeHHoOH f(t). Ilyctb cymyectByer f(t), 
YQOBNeTBOPAOWad B WpomMexyTKe (a, b] ycnosuio Témpyepa c juKcHpoBaH- 
HOH TOUKOH Q: 


PO Oesal ha) merit al Oedace 1, (3) 
Torya 
IC * K aes 
Ly 2. mt Ye ape oa eee a?) 


OcHoBol JIA JabHelWero CyKUT aHaJOr 2TOH OMEHKH B CAyyae *PyHK- 
IMOHAJIbHBIX OMepaTOpos. 

Jlemma. Ecau P(x) —Ougbepenyupyeman (no Ppewe) onepayua us X 
@Y (X u Y —npocmpancmea Banaxa) u dan P' (x) eoinoaHeHo ocnabsenHoe 
ycaoeue Ténodepa (2) C MukcupoeaHHbim INEMCHMOM X_==Xo, MO 


| P (xo + Ax) —P (x0) — P(x) Ax <p g hel. (5) 


ITpu amom Oocmamouxo eoinoanenue (2) Ha ompesKe xp=%X)+tAx;0<t< 1. 


Jlemma CJIEXVYET H3 TORKMECTBA 
1 


P (Xo + Ax) — P (Xo) — P’ (Xo) dx = | [P’ (xe) — P” (X0)] Axed 
0 
(06 MHTerpHpOBaHHH B aOCTPaKTHbIX NpOcTpaHCTBax CM., HallpMMep, (ga) 

2. Kak u3BecTHo, 10 cnoco6y Hptorona, ucxoya H3 HavalbHoro UpHOuM- 
MKCHUA Xo CTPOHTCA MOCMeMOBATeMbHOCTh QICMCHTOB {Xn}, 1 = Os | 5 2eeaaea ae 
(cm. (*)) 

Xanga = Xn — [P" (Xn) V4 P (Xn). (6) 


Uacro yoOuo sTOT Npowecc ympocrTuTh, Novarad (CM., HallpHMep (7) CTD a7) 
Ant = <n [ee (lee (Xn) SSS hg [oP (Xn). (7) 


Teopema |. Jlycme Oana ypaeHeHua (1) BolInoAHeHbl YCAOBUA: a) @ Ha- 
waabnotl MOUKe X» AuHetinan onepayun P’ (Xo) umeem o6pamnyto Ty = [P’ (Xo)] : 
u useecmno. oyenku |\Cy|<Bo, ||\ToP (%0) |< 10; 6) Ona P’ (Xo) ebinoaHeHO 
ycaoeua Térvdepa (2) C MuKkcupoésannoim aNeMEHMOM X_==Xq U NPU A000M X 4 
u3 OOAaCMU «KBOAUBUY Xo 


1-0. 
at (8) 


|x—x|<Nm, 2e 1<N< 


B) nocmosannole Bo, qo, K,«% u N @ ycaoeuax a) u 6) makoébl, umo 


N—1 
Nae 


BoK Hp = No < (1 + %) (NV). (9) 


-3 


Tozda @ caepe (8) ypaenenue (1) umeem eOuncmeennoe pewenue x”, K KO- 
mopomy cxodsamcsa npubauscenua (7) moduqbuyupoeaKHoeo memoda, npuwem 


-itea 
(ecu Me are ) d 
[Xn — "|< po Gt ge hoN* <1. (10) 
Ecau oe 6 Hepaeencmee (8) N > a , mo pewenue x* Cytuecmeyem U eOUH- 


cmeeHHo 6 cqbepe || x — Xo i Yo npu ycaosuu, umo By, K u % yOoeae- 


meopsuom emecmo (9) Hepasencmey 


\a 


Bok Sho < (745). (11) 


B camoti cqdepe (8) eduncmeennocmb peweHun 6 aMmom CAYyUae mooKwem 
Hapywlamoca. 
Jloka3saTeJbcTBo. C edbiIo NOACHHTh (OPMyJHPOBKy TeOPeMbI OTMe- 


THM, 4TO PyHKuHA O(N) B (9) (e(1) =¢(co) = 0) AocTruraeT MakcHMyMa Kak 


pas npu VN = — WM MaKCHMaJIbHoe 3Hayenne o (NV) paBHo (; +a) (cpccdyy 


{| SS as 
Bropad uacTb TeOopeMbI (npx N>— | BbITeKaeT H3 WepBol. 


{+o 
Virak, OKa3biBaeM TlepBylo vacTb Teopemp! {1 < NV < =*). Bo-nepBbix, 


MOKaxKeM (110 HHLYKUMM), YTO BCe X, (cM. (7)) Haxogstca B chbepe (8). Mmeem 
(x: — Xo] =|PoP (%0) |< 0< Ni (cm. yesopue a) H X, BxXO_UT B cte- 
py (8). Ilycrb qua Hexoroporo n |x, — Xo] < N%. Tpumenum spirekatonyee 
u3 (7) Tox ecTBO 


Xo — X41 =To[P (Xn) — P (Xo) — P’ (Xo) (Xn — Xo)] + TP (Xo). 
B cuuty (5) uMeeM, yuNTbIBasl yCOBHA a), 6) MB) Teopempl | (x, — X9 == Ax): 
2 K 
| %0 — Xn41 (|< Bo Tale — Xol!** + to < No, 


H, CJICAOBATeIbHO, Xpn4, TAKKe BXOMUT B cepy (8). 
Tenepb omeHHM || Xp4, —Xnl- Wa (7) Bprrexaer rToxyecrBo pit hn = 


eran, ly We (Xn) —P (Xn-1) — P' (Xo) (Xn as Xn—1)] it le (Xn) a) (Xn—1)], rye 
onepatop 9(x) paBeH: 


9 (x) = Ty LP (%) — P (Xn) — P’ (Xo) (% — Xn). 
Tlosromy (cm. (°), crp. 306) 


| Xnta —Xn|]<q | Xn —Xn—-1||, rye g ea Ns ee ie (12) 


noTomy To pH ee MMeeM B CHJIy (9) 


q=hN*<(1+a)* <1. 


1+ a 
Hpy N= a B (9) HalO HCKJNOUMTb BO3MOXHOCTh paBeHCTBa, MH Tora 
cHOBa g<l. 
Tenepb cxoqumoctb {Xp} oueBHyHa: u3 (12) nowyuaem 
| 


<a jit n . n 4 
| Xn41 —Xnll <q |x:—*%] = 9 Nos ||Xn4t—Xnll <q 1 No- 


B cnuty nouHoTE! X cyusecrByet lim x,=x",H pH / >ooBplBoguM oneHky (10). 


n> co 
[lepexoq K \pezeny pH nm—>co pB (7) gaet,ar0o~ P(x) =0, Tae0x” 
ABJACTCA PelieHHeM ypaBHeHHA (1). JoKaxkem ero eqHHCTBeHHOCTD B cipepe (8). 
Ilycrh x —KaKoe-Hu6yb pemlenHe (1) B chepe (8), P (x) = 0. pumensa spi- 
TeKaroulee H3 (7) TO*KWecTBO 


Xnja —~ X= Ty [P (x) — P (Xn) — P! (Xo) (8 — Xa) I; 
HaxXOJ[MM TOUHO Tak, KaK 9TO MpoeaHo MpH BbIBoZe (12), uTo 
Xn14 —x|<q\xn “e x| <q" x1 — x|, Gale 
BeyleqcTBHe e€HHCTBeHHOCTH peyena x = limx, sats Teopema JjOoKa3ana, 
lof 
a 


3a MCKJOYVeHHeM Kpalinero cilygaa, korga upH N = B (9) focruraetca 


paBeHcTBo hy =(4) (uw Toryja B(12) qg=1). Cxoqumocth mpHOuMKeHHH 


HMeeT MeCTO HM B 9TOM CJlyyae C Apyroti, yem B (10), omenKo#. NoKka3atTeub- 
CTBO He IIpHBOJHM BCJIeCTBHe TPOMO3AKOCTH. 

OueHka (9) B yCIOBHAX TeOPpeMbI He MOxKeT ObITh yJIyUWeHa, UTO BHAHO 
Ha IipHMepe BelllecTBeHHOrO ypaBHeHHa (1) 


P(x) =a — 1 + 1 =0; 
= 0) Bose, KS bXupusmebton- NV), = 8: (13) 


QJIeMeHTaPHbIA aHaJIM3 IlOKa3biBaeT, UTO yYpaBHeEHHe HMEeT PelIeHHsA JIHIUb 


eo Ne eee {ta 
CCI vb = ho < Cex ce Al (npu ie (5) MMeeTCA J[BOMHOM KOPeHb X12 = —F> ), 


Sameuannue. IIpupeyem Apyryto dopmy Teopempr 1. I7pu sadaxnnom hy 
HaumeHoulee BosmoncHoe sHaueHue Ors N @ (8), npu KOMOpoM eolnoAHAeMcs (9). 
oueguOnHo, Halidemca, ecau 6 (9) a oled 3HaK paeexcmea, m. e. amo 


Wea N15) rs —N+1=0 (cp. c(13)). 
TIpu stom (cm. (9) H Hayano joKa3aTempcTBa TeopeMbl) Ay < max ¢(N) = 


= oS . Mrax, Teopema | mMoxer ObITb aHa B ApyroM BHfe, OTMMUAaIO- 


ULeMCA OT ne eee BbIUe (pOPMbI CJeLyIOULMM: B yCOBHH 6) BMecTo (8) 
cTouT cibepa ||x — x9 |< NV (ho) % (ompegenenne N (Ay) cM. BBIUe), H B yCuJO- 
BHM B) Ay yqoBeTBOopser HepaBencTBy (11) BMecTo (9): ty < a) B ua- 
CTHOCTH, pH a= | NpHXOMHM Kk usBecrHoh Teopeme JI. B. Kanropospuya 
(cm. (*), crp. 176). 

Teopema 2. ITlycmb evinoaneHo ycaoeue a) meopemot 1; nycmo Ora 
P’ (x) @oinoaneno ycaoeue [éavdepa (2) npu amboix x, U X_ us cipepol 


724 


1 


|x — tol < pay 8 = (PEG) i nyerne ByKag=ho <Q (2), 20e Q = Q (#)— 


{+a 
Q 


Kopenb ypaeHenun |—Q = =)" *  Toeda ypaenenue (1) umeem pewue- 


Hue x* @ paccmampueaemotl caepe, unpubauocenua (6) ocHoeHoe2o memoda 
n 


Sea A 
cxooamcn K x*, npusem ||\Xp7—x" |< No **; eOUNCMBeHHOCM\o  petuleHusi 
{> —=*8 


umeem mecmo 6 cdbepe Oonee wupoKoU 
1 


[z— xo] <Lomo 20¢ Ly = (pas) “5 Ly ost > 2. 


Sameuaunnue. IIpu «=1 Q(1)=1/,, H nosTomy cHOBa fy<*/o (?). 
B ormuuue oT cryyan « = 1, orpaHnuenua Ha hy npw « < |] He O{MHAaKOBbI B Teope- 
max | vw 2 (B nocmequelt orpannuenua xKecTue). puBogun ene Q (7/2) = 0,3718; 
Or ye oUr Ie 

3. TIpuBoquM fasmbHeliuime pesysbtaTbl. MoxHO NoTpeOoBaTb CytlecTBO- 
BaHHe I, = [P’(x)]? He TOMbKO B CaMOH TOUKe Xj), HO H B €€ OKpeCTHOCTH. 
B 93TOM cmy4yae HepaBeHcTBO TeopeMbl 2 paciMpseTca YO Ayp<cl +a. 
IIpu 9Tom Hepapenctzo |T,|< 5B nu ycnosue Péupgepa AomkKubI OITb BbITOI- 

(1+%)%—1 
h tod 

HeEHBI B ccpepe || x — Xo] < G (Ay) M3 3ecb G (hk) = d(5) 

Pay TeopeM NomyyaeTca, CCH NpeNOOXUTb, YTO CYMIECTBOBAaHHeE pellle- 
HUA xX” yoKe yCTaHOBJICHO KaKHM-HHOy]b MeTOJOM. 

IIpequioxwkeHHuA HacTosulero Naparpada o6obmaior pesysbtatp VM. I]. Mor- 
COBCKHX (?), Noyuaemble 3fecb UpH «= | 

4, Pay HOBbIX TeOpeM O HpHOJIMxKeHHOM peleHHH HeJIMHeHHbIX HHTer- 
PpaJIbHbIX ypaBHeHHH M CHCTeM avJIreOpavyecKHX YypaBHeHHH MoxKeT ObITb BBI- 
BeJleH KOHKpeTH38allueH JOKa3aHHbIX B HacTOsMeH paOoTe Teopem. 


MosoropeKnit Tlocrynuso 
TOpHbI HHCTHTYT 3 V 1956 


UHMTHPOBAHHAA JIMTEPATYPA 
1jl. B. Kautroposuy4, Ycn. matem. nayk, 8, B. 6, 89 (1948). 2 HW. Il. Mpcos- 


c Kw xX, Becru. Jicnuurp. yuus., 11, 25 (1953). J. Feny 6, Acta math. Acad. sci Hung., 
5, Ne 1—2, 85 (1954). *M. L. Stein, J. Res. Nat. Bur. Standard-, 50, Ne 5, 277 (1953). 
ai A. Jlwctepuuxk, B. H Co6ounepr, Onements! yHKuHOHambHOrO aHanusa, 


1 4 nay 
y DPA es, gOS 
** TIpn hy << Q (a) ObicTpoTa cxoqumocTH yBemnunBaeTca. 
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AHokuann Akagemun nayx CCCP 
1956. Tom 110, Ne 5 


MATEMATHKA 
MW. HW. BOPOBHY 


O METOXE BYBHOBA — TAJIEPKHHA B HEJIAHEMHOKM TEOPHU 
KOJIEBAHHH MOJIOFMX OBOJIOUEK 


(ITpedcmasaeno axademuxom C. JI. Co6oaceum 10 IV 1956) 


1. PaccmarpuBaetcsa HeIMHelinoe (byHKIUMOHabHOe ypaBHenue Bisa: 
Ont + Ko;+ Ao + A,o = F (P, 2), (1) 


rye ® — HeKOTOpad fM-MepHas BeKTOp-(pyHKuHA ToukH P wu mapamerpa tf; 
P tipwHanexur k-mepHok cOmactu Q c rpannuei T; O< t< 7. Ypapnenna 
Gosee OOLiero BHJla, HO JIMHeMHbIe paccmoTpeHb! B (1,2). 

YpasHenHe (1) OyqeM paccMaTpHBaTb IPH HEKOTOPbIX OMHOPOAHbIX yculo- 
BUAX Ha [ W NpH HavaJIbHBIX yCJIOBHAX 


@ |ta0 = g (P); (2) 

| f=) = h(P). (3) 

BpeyleM MHO2KeCTBO BeKTOp-byHKUuU ©, HMewuux BQ CyYMMHMpyemMble C 

KBafpaTOM COCTaBJIAIONIMe U,vV,w,...,9, H ompeqeuM Ha HEM CKaJApHoe 
MIpOH3Be/leHHe: 


(61-0. )F7,q = | (artta + 2102 + - «+ 0183) dQ. 
2 


TlosyyeHHoe mpoctTpaHcTBo o6o3HayHM yepes Hig. Uepes Cp 0603HayHM MHO- 
2KECTBO BCeX HeMmpepbIBHBIX Ha Q BeKTOp-yHKUHH: Yepes Cg— MHOKECTBO 


BeKTOP-(yHKUHH, HENPepbIBHBIX Ha Q = Qx/([0, 7). 

Ilycrh A, — JMHeHHbIH NOJIOKUTebHO-OnpefeJIeHHbIM CHMMeTPHUHBI one- 
paTop, 3afaHHblit Ha HeKOTOpOM N0THOMB Hg MHOoxecTBe E, C Ca. Byyem 
novlaratb, uTO Kaxkan (byHKunA “3 EL, yOBJeTBOpAeT TpaHHUHbIM yCJIOBHAM 
sanauu. Ilycrb, fanee, o6lacTh sHayenHi A, Cg. Breyem na FE, ckansap- 
Hoe TpoHusBeseHue: 


(0; + ©) 146 = (Ayo, +02) 11,9: (4) 


Sampikanve E, B Hopme (4) Ha30BeM Hoo. Bpejlem, jlasiee, MHoxecTBo E£, 
BeKTOp-(by HKLM o(P, t) Lves uto @(P,t) npHHagnuexnt E, npu mo6om 1, 
Oreet el oye Cas. 4 | Hag cymMMupyema Ha (0, 7). 
Sananum Ha FE, cKaJiapHoe MpousBeqenue 
cf — 
(@,-»)4 = \[@it- O00 + (0; @») Foo! dt. (5) 


Sampikanve E, B HOpMe (5) 0603HayuM Yepes H3q. UpequooxuM, YTO Kaxk- 
qwrt semen? © € H3q upnnaquexkut Hijo u Kak 9auieMeHT Hq ABJIAeTCA He- 
MpepbIBHOlt (byHKuHeH f Ha [0,7]. Ilycrb, Mamee, 43 COOTHOWEeHHA Ge ee 
B Hq BBITeKAeT ®p > ©) B Hyo paBHOMepHO oTHOCHTebHO O Ct<T. By- 
yleM CUHTAaTb, YTO HeHHelHBI OMeparop A,w ompeseseH Ha Ey, A, 2Ca 
M, Kpome Toro, Ha E, A,+ A,=grady,,?, rye OP — HeOTPHIaTeJIbHbIM 
(pyHKuMOHaN, saqaHHbili Ha Hoo 4 YMOBJIETBOPAIOMMH yCJIOBHIO: 3 D (w) <r 
BbITeKaeT || © || 7, , <a(r); a(r) KOHeUHa IPM KOHCYHEIX Fr. Onepatop K 6yjem 
T 


CUHTaTb JIMHeMHbIM HW OrpaHHdeHHbIM B yo, IpHyem \ (Ker Opi <0, ecu 
0 
T 


wo€ H3g. Hamee, ipeqiou0xuM, TO \ aa Hilt <&- 
0 

YpaBuenue (1) Mp ompeesIeHHbIX yCJIOBHAX MOXKeET ONHCbIBATh JBHKEHHE 
HEKOTOPbIX M@XA@HHYeCKHX CHCTeM; pH 93TOM A, COOTBeTCTByeT JIMHeHHOL 
YaCTH MOTeCHIHaJIbHbIX CHI; Aw —HeJIMHEHHOM YaCTH MOTCHIMAaJIbHbIX CHI; 
Kw, cooTBercTByet clam TpeHua; f (P,t)— BHelwIHHM cHJlaM. B psaye cuay- 
yaeB BCe C(POPMyJIHPOBaHHble BbILe TpeOOBaHHA OKasbIBalOTCA C MeXaHHye- 
CKOH TOUKH 3peHHA BIOJIHe eCTeCTBCHHBIMH. 

SameTHM, 4TO JBHXKCHHE MeXAHHYeCKOM CHCTeMbI MOXKeT OBIT 3ayaHo He 
ypaBHeHHem (1), a KaKHM-IMO0 MHHTerpaJbHbIM TIPpHHUMNOM MeXaHHKH, 
HallpHMep upHuuunom OcrporpaycKoro —Tamuuptona. Takoe 3aaHHe IpH- 
BOJHT K M€XaHH4YeCKH ONpaBsaHHOMy OOOOuULeHHOMY peleHHIO ypaBHeHHA HU 
BIepBbIe HCHOJb3O0BaHO cHcTemaTHyeckH B (°). Jlia ero BBeeHHA Mpesnouio- 
2KHM, 4YTO HMeeT MeCTO COOTHOIIeCHHE: 


® (0p + Oy) — (009) = \ (Age Aye,) dO +a, (6) 
Q 
| % | 

|| oy Hoo 
ue (6) A309 — HeJIMHeHHbIN OMepaTop, MepeBoAAMHi wy) B HeKOTOpy10 b-mMep- 
HYy!0 BeKTOP-CPyHKUHIO C COCTaBJIAIONLMMM, CyYMMHpyeMbIMH B Q Cc KBaypaTOM; 
A, ©,— JIMHeHHbIM ONepaTop, NepeBoAAuHi w, B HeKOTOpyto b-MepHy!o BeKTOp- 
(pyHKWHIO C COCTABJIAIOWMMMH, CyMMHpyembimMu B Q c KBaypaToM. 


Ilycrp, qasee, \ (As@)- Ayo,) dO M %®—cCyMMupyemble Ha (0,7) dyHKuHH 


eCJIH py, on € Hzo, upuyuem lim =0, ecu || oO; | Hag B dopmy- 


Q 
BPeMEHH, CCIM 9, ©, © H3g, IPHueM BbIMOJHEHbI yCJIOBUA: 
re 
J \ «| dé 
° 0 re 
lim ————— = 0, ecau || 0, || Hep Us 
Orll p50 


: 
lim \ \ (As@n- Ago) dQ dt = (hc Agey- Ayeo,) dQ dt, 
02 


CCH Op, 3M B Hg. 


Ha3opem OO0SULeHHbIM pelueHiemM ypaBHeHus (1) BeKTOP-—PPyHKUHIO &)FAg9, 
YHOBJIETBOPAIOULYIO HHTeErpaJIbHOMY COOTHOILEHHIO: 


\ |— (O01) na + \ (Ast: Ags) dQ + (KO —F, O)ina| qe 
0 Q 
Be \ ©, (P, t)h(P) dQ |p5 = 0 (7) 
Q 
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AIA BCAKOH (PyHKUMH @, us D°. D° ecrb 3amMblkaHHe B HOpme (5) nOJMHO- 
*KECTBA BEKTOP-PyHKuHM U3 Ey, Karkjlad H3 KOTOPBIX paBHa HysO Ha T—8< 
Kgl Boi lag 

Hauasbuoe ycopue (2) JomKHO BbITONHATECA B CJICYIOULEM CMbICuIe: 


lim | g—0(P, t) Il tol, =O (8) 


| IIpu onpeyesenHoM BElGope onepatopos Ag, Ay BBeeHHOe OGOOMeHHOE pelle- 
_ Hue OyfeT yfOBeTBOpaTh MpHHuuny OcrporpagcKoro —TamuupTona, vem u 
| Onpeyesiserca €rO MeXaHMueCKHit CMBICJI. 

Jima takTwueckoro HocTpoeHvA pelie€HHA MOXKHO IPH H3s02%KeHHIX BbIILE 


yCJIOBHAX HCNOIb3OBaTb MeTo ByOnospa — TasepKuna. [lyctb x, x2, . - -—MOuI- 
Had B Hyg M OpTOHOpMupoBaHHad B Hyg cucTema. Byjlem uckaTb mpH6vu- 
2KCHHOe pellleHve B BHe 


i 


On = >) Yml* Xl» 
T=1 
PC Imi OMpeesAOTCA ypaBHeHHsAMU 
a® = 


dat = — aa —(Kome-Xa)Hig + (FE X)Hyos Imi (0) = (EW) H,03 (9) 


qt (0) = (h-XA)ttyo: 


IIpu copMyHpoBaHHbIx BbIWe YyCNOBHAX ClipaBeVJIMBbI cCweyroulHe 


(pakTHI: 
1) Cucrema (9) uMeeT nO MeHbIUel Mepe OHO pellieHHe Ha BCeM OTpesKe 


[O, 7] qua Kaxyoro m. 

2) CoBOKYNHOCTh NpH6MMKeHHH ow, ComepxKUT ca6o KoMMaKTHOe B H3Q 
MOJIMHOXKECTBO Op, KAKIad MpelesbHaA TOUKa KOTOPOTO ecTb OOOCOMeEHHOe 
peuieHHe 3ayaun B cMbicue (7), (8). Ha HekoTopbixX NOJMHOXeCTBaX, BXO]sA- 
IHX B MpoctpaucrBo H3g9, O606MleHHOe pellieHve B CMbICIe (7), (8) OKasbI- 
BaeTCA €MHCTBeCHHbIM. 

2. B KayecTBe MpHJioKeHHA 3THX (aKTOB PaCCMOTPHM jjBe 3aayH U3 He- 
JIMHeEHHOH TeOpHu KoOJeOaHuH OOow0ueK. 

OcHOBHbIe ypaBHeHuA MOryT ObITb NOJVYeHb! Ha OCHOBe COOTHOINeHHH, 
HaHHbIX B (*), OTKYJa MW B3ATbI OOO3HaAUeHHA: 


dee — Au — 76, = ©, w} + X; 04 —Ao— 70, = ©, (w} + Y; (10) 


wt + Dytw = 3 (u,v,w) +2; G=uUy+ dy. (11) 


B ypapHennax (10) 2,, ®,—nennHenHbIe YudpepenHinasbubIe OlepaTOpbl 
Haq w, a ©, — HeEMHeMHbIN JuddepeHunabubl OnepaTop Hay U,V, WwW. 
Pemienue cuctempr (10) — (11) 6yyem uckaTb pH TpaHHYHbIxX yCJIOBHAX 


u|p =v0|r = 0; (12) 
Ow 
w| = 5 |.=0 Us) 


WM HavaJIbHbIX yCJIOBUAX 
\lteo = 21(P); O|eao = Ba (P)3 Ue leo = My (P);. Ve Ho = LEP yay 
W |t=-0 = 23 (P); We |t—o0 = Ns (P). (15) 


— 1+ dyna. 
A, B JiaHHOM culyyae uMeeT cocTaBuiaioulne — Au = Oy, = Av— 78, 


Dy'w; E, coqepxkuT ©, paBHbIe HyJO B HeKOTOpO! NorpanHyHoN Mosoce Q, 


pHueM U,V HMeIOT HellpepbIBHble B {2 BTOpble, a W— YeTBEPTbIe MPOHSBO]- 
upe. He, Hoo, X39 ompegensiotca B coorBercrBauH c nm. 1. © — noren- 
WHalbHad 9Heprua ucrvéa 4 pacTaxeHHA OOomouKH. EcaaH CYHTaTb, TO 


A;®, A,®, Mewr cocrapsrsiomne As@) (Dy, Vio, So, N20); Agi (V1, 
Uye + WoW x + RW, Voy + WoyWiy + RoW, Ury + Ox + WoxWiy 1 WoyW x), TO 
o6o6ureHHoe pemeHHe (7), (8) pH 9TOM OyyeT YOBJETBOPATb NPHHILATy 
Ocrporpagckoro —T'amuabTona. Syecb Ny, So, Noo —NPOAOJbHbIe CHINA 
B o6o10uKe; k, U ko— KpHBUSHbI O6oNOUKH. II]pH MOMOUIH TeopeM BJIOKCHHA 
(5), a Takxe pe3sysbraTos (°,”) MoxKHO NlOKa3aTb, UTO BCe yCJIOBHA 1.1 BBI- 
MOJIH€HbI, H MOryT ObITb C*POpMyJIHPOBaHbI C/leqyIOulMe TeOpeMbl. 

Teopema 1. Ilycmo: 1) nonoean o60n04Ka 3saHumaem 6 NAAHE KOHe4HY10 
o6aacmb Q; T cocmoum us KoHe4HO2O 4UCAA KYCKOB, HA KaxCOOM UZ KOMOPOLX 
KPUueUSHa usMeNsemca HenpepoleHo; 2) k,,k, Henpepoleno Ouddepenyupyemoet 

Fi 


2073) \ | F | Holt =0o; 4) ZECHo; 5) hE Hy. B amom cayuae cucme- 


0 
ma (10) —(11) umeem no menoweti mepe oOHO O600uWeHHOe pewleHue 6 CMbICAe 
(7), (8), npusem mxoocecmeo B dbynkyuth w€ H3Q, Y KOMOPOLX Wxx, Wry, Wyy, 


Uxx,Uxy, Uyy, Ure, Uxy, Uyy O2PaHUueHdl 6 cylmecmBeHHOM Ha Q, codepocum He 
6onee OOHOZO O606wWeHHOZO pewleHuA Hawetl 3sadaut. | 


Teopema 2. J]ycme eoimonHeHot ycaogus 1)—5) meopemot 1 u yr— 
cucmema, noanua 6 Hoo, OpmoHopmuposaHHan 6 Hyg. 

B amom cayuae: 1) cucmema ypaenenuti (9) memoda By6xoea — I anepKu- 
Ha paspewuma Ha [0,T], Kakoeo 601 ne Ovtao T; 2) coeoKynHKocme npubasu- 


HEHULL Om CAA6O KomnakmHa 6 HQ; 3) KazcOblti Caabollt NpedeA Wm 6 H3Q 
ecmb o6o06uwjenHoe pewenue cucmemot (10) —(11) 6 cmocae (7), (8). 

3. OveHb YaCTO BO3MOXKHO yupocTHuTb cucTemy (10) — (11), or6pocus B (10) 
WIEHbI C uz, Ue. B stom cayyae 43 (10) (ocne oTOpacbIBaHHA Uy, Vz,) 
u, U BbIpaxkaloTca uepes Ww. IIpu stom (11) Oyler HeKOTOpbIM MHTerpoyud- 
(bepeCHIMaJIbHbIM YpaBHeCHHEM OTHOCHTEJbHO W, KOTOPOe H CulelyeT pellaTb py 
PpaHH4HbIX ycOBHAX (13) H HatatbHEIxX ycnoBuax (15). Bea Teopusa mn, | 
MpHMenumMa u 3yecb. A,w= Dy4w, EL, cosepxuT yeTbIPeExXAbI HeNpepbiBHO 


Aupdepenunpyempre B OQ *yHKWHH, paBHbIe HyJIO B NorpaHHyHoli nosoce. 
Ecau B kayectBe A; u Ag B3ATb OMepaTOpbl C CocTaBAIOWuMH Ags (Dy, 
Ny .Wox + SoWoyr SoWox + NooWoys Nioks + Naoke), Aa(V?@i, Wix, Wry, W,), TO 
peleHve B cmpicuie (7), (8) 6yqeT yRoBeTBOpATh IpHHUANYy OcrporpagcKkoro — 
lamuibToHa. C Momoulbio Teopem BuloxKeHHA (5) M pesybTaTOB us (°, *) 
MOKHO MOKa3aTb, YTO BCe YCOBHA I. | BbINOMHEHbI, OTKYJa CuefyeT cyulect- 
BOBaHHe OOOOMEHHOrO pelieCHHA Hallie 3ayauH Hu OOOCHOBaHHe MeTOa By6- 
HoBa — 'anepkuna. Ha nekoropbix MHoxKecTBax H3 Hsg oOG06mleHHOe peule- 
HHe OKa3bIBaeTCA €HHCTBeCHHBIM. 


PocToBcKHit rocyapcTBeHHbIH yHHBepCuTeT Tlocrynusto 
um B. M. Mosortosa 6 III 1956 
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Honrnann Akanemun Hayk CCCP 
1956. Tom 110, Ne 5 


MATEMATHKA 


E. B. BOPOHOBCKAA 


METOA ®YHKUMOHAJIOB B NPHJIOKEHHK K NOJIMHOMAM 
H. H. AXHESEPA 


(11 pedcmaszexo axademuxom B. H. Cmupnosoiam 11 V 1956) 


Kaaccnyeckue 3aqauH Ha Haxo%KeHHe MOAMHOMOB HaMMeHbIUero OTKOHe- 
HMA, BeyuyHe cBoe Hayao or IT. JI. UeOpnuesa u ero wWikosbl, MoryT 6bITD 
OObeAHHEHDI CHeLyiouleli oGuleli cbopmyupoBKoH. 


n 
CpeqH nmomHomos P, (x) = > pix', KOSPDHUMEHTHI KOTOPbIX YyOBJIETBOPAIOT 
0 


aHHbIM JIMHEHHbIM 3aBHCHMOCTAM 
OD Mic t Sh sg) es frst 2. eee (A) 


HalTH TOT WOJHHOM Y,(x), KOTOpbI HaMMeHee OTKJIOHMeTCA OT HyJA Ha 

uuTepBase [a,b], a Takxe BemuuvHy L = max|Y,(x)|. Yeaosusn (A) Rom KHbI 
{a,b} 

ObITb COBMECTHbI H HCKJIO“aTb BO3MOXKHOCTb Y,(x)==0; uuTepBan [a, b] 

B jlaJIbHeHWWeM 3aMeCHHM UuHTepBaviom [0,1]. JJoka3anHo (1), uro moOaa 3aqaua 

Cc yCIOBHAMH (A) 9KBHBasIeHTHa HEKOTOpOH 3agaue c ycioBuem B. A. Mapxosza, 


T. €. HCKOMBIM Y,(x) yROBMeTBOpAeT H pyro 3afaye, B KOTOPpOH ycOBHA 
n 


2 % & 8 <\ 

(A) 3aMeHeHbI OHO sIHHEMHOH HeOJHOpOJHOH 3aBHCHMOCTbIO > Pile = Mi; 
0 

B cpoto ovepeyb 3ayjaua B. A. Mapkosa 9kKBHBaJIeHTHa CJleqyrouleH sajaye 


n 
(pyHKUMOHAbHOrO aHasmusa: Haliru nomHHOM Qn (x) = >) qixi'c max |Q,(x)|=1, 
0 0,1) 


Ha KOTOpOM smMHelinpli dyHkuMoHan F, onpeyemeHHptli uucnamu (u;)o Ha MHO- 
%KeCTBeE MOJIMHOMOB fl-H cTeneHu mpn F(x‘) =p; NocTuraeT CBOeH HOpPMbl 
N, tT. e. F(Qn) = +N. Orpesok 3aqanHbix wuces (u;)p HasbIBaeTcA OTpes- 
KOM-(PYHKI[HOHaJIOM, a Qn(x)—eProO SKCTPeMaJIbHbIM HJIM OOCJYKMBAIOULUM 
T1OJIHHOMOM. 

OcHOBHBIe€ XapaKTePHCTHKH JKCTPeMAJIbHOrO TMOJIMHOMA CyTb: ero CTeIeHb 
n, uucno S ero tToyek oTKOHeHHA (3;) Ha [0,1], 4YHCIO p HHTepBaJIOB 
(3;, 0;4), IA KOTOPbIX MMeeT MeCTO Qp(9;) = Qn(9i41). OTH XAPAKTEPHCTHKH 
oOpasyloT MacnopT MoMHOMa, OOO3HaYeHHbIM Hamu [N, S, p]. OCHOBbI MeToja 
W3yYeHUA W MOCTpOeHHA NOJMHOMOB Qy(x) MocpeACTBOM CaMHX OTPe3KOB- 
(byHKUMOHAaJIOB, HX OMpefenAOWHux, H3I0%KeHbI Hamu B (*). B (*) OblIM NoKa- 
3aHbl IIpHOKeHHA STOFO MeTOJa K HCCJICMOBAHHIO 9KCTPEMAVJIDHBIX MOJIMHOMOB 
macnopta [#, n, 0] (mommHompr E. VW. Sonorapepa) u nacnopta [n, n, 1] 
(cM. TakxKe (?)). 

Ilebio HacTOAIeH 3aMeTKH ABJIAeTCA UCCJIeOBaHHe STHM Ke MeTOOM 
MOJIMHOMOB flacnopta [n, n—1, 0) M MX OTO*ReCTBIeEHHE C KJIaCCOM MOJIMHO- 
MoB, Nlosyyenuprx H. VW. Axnesepom B ofHoli u3 ero SKCTpeMaJIbHbIX 3aay (*). 
Mero, asTtopa MUpMBOANT kK MocTpoeHuio cucTembl Aud pepeHuMaJIbHbIX ypaB- 
HCHHH, HHTerpasiaMH KOTOPbIX ABJIAIOTCH KOSPPMUHEHTbI YNOMAHYTbIX TNOJIH- 
HOMOB, 3aBHCallve OT ABYX MepeMeHHbIX MapaMeTPoB. 
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AnnapaToM JIA TaKoro H3yYeHHA MoOcyXUT Iipexke Bcero OTPe30K- 

(pyYHKILHOHA JI 

(aya Onna S00 > Ons, Ino) D1, De (1) 
(9,,9,— mo6ple jelicTBuTeIbHBIe unCa). O6o3sHayHM Yepes Qn (Xx, 91, Fe) 
9KCTPeMAJIbUbIA NOMHOM (OH eAMHCTBEHHDIMi JIA KarKOH Mapbl ,, DX.) ITO 
(PYHKIMOHasa; WHCO erO TOYeK OTKJOHEHHA (Y3JI0B) He MOXKeT ObITb MeHbIIIe 
n— li. 

Teopema |. Ha naocxocmu (9, 92) cywjecmeyem OeymepHan OOHOCEAS- 
Han o6aacmb G, CepanuuenHHaA KYCOUHO-2eNAOKUM KOHMYPOM, 6 KaxCOOK BHYyM- 
pennHell mouke Komopott aKcmpemaaonolli noaunom ompeska (1) sAeasemcaA 
NOAUHOMOM nacnopma [n,n —1, 0], u cpedu eeo ysn06 (si);  HaxoOsAmcaA 
MOUKU 3, =O @ o_, = 1. OOpamno: Kadcdollt NOAUHOM aMoeo Nacnopma ecmeb 
IKCMPeMaNoHoll NoAUHOM OmpesKa (1) 6 OOHOii U mMoAbKO 6 OOHOL mouKe 
obaacmu G. Tparuye: amotti obaacmu cymo Kpuésole Uus6eecmHOoeO AHAAUMU4E- 
CKO2O Uda (UX YpaeHeNUuA He nNpuEodAMcA 3a HedocmamKomM mecma).' 

IIpu ycnopuu, aro TouKa (9,, 4.) NpHHaqmexKuT oOsacTH G, O003Ha4dHM 
SKCTPeMAJIbHbIN MOJIMHOM OTpeska (1) Yepes 


An(X, %, 9) = >) @i (81, 92) x! 
0 
TakHM oOpa3om, 
Anil «3a, 95) = + 1; Av(O, 9,22) = a5 = 1). 


Pe3yJIbTaTbl KAYECTBEHHOFO HCCJIeLOBaHHA MOJMHOMOB Qy(x, 91,9), MaHHble 

B TeopemMe 1, HyXHbIl IPH COCTaBJIEHHH rpaHHUHblX yCJIOBHH JIA CHCTeMbI WuCp- 

(PepeHIMaJIbHBIX ypaBHeHHH, ONpeyesaIoulMxX MomMHOMBI A, (x, 9,, Do). 
Teopema 2. J/Ina Kaocdoe0 U3 OMpe3sKOb-GhYHKYUOHAANOB: 


n 
(we)o = 05,0), syysinens Grae naar Diy B93 
(1) \n @y> wi) - 
(Yi )o = Qo, 0,, 2:9 OF Ins, One, cat ) v3 > (2) 
(n—8) \7n is (n—3) g(n—8s), 
(Wi Vo == oe ( — 1) FeO Op ay On—s, On—3, vy ’ D3 ? 
cCYytuecmeytom, COOMB6EMCMB6EHHO, OOHOCBABHDIE OO NACMU Gg G;, as Gee U3BMCHEHUA 


napamempoe (9, 98); @ coomeemcmeennelx o6aacmax ompesku oOcAYyICuU6arIom- 
ch ecemu nonunKomamu An (X, 91,9), ONPeOeACHHOIMU NepeblM US aMUX oMm- 
Pe3KO6, UL MONLKO BMUMU NOAUHOMAMU, MAK 4mMo Kascdot nape sHa4ueHnuti 
(1) g(i)y > 
(Opes atu SEN te 3), us o6racmu G; coomeemcmeyem eduHKcmeen- 
Han napa (9,9) ob2zacmu G, u o6pamuHo. 
(i) i i (i 

Mrax, 9; = 9 (9, Do) H 9 = 9)? (91, 03) — OMHO3HAaUHbIe (pyHKIMH OT 

NapaMeTpoB OCHOBHOrO oTpesKa (1); sTH *yHKUMH yOBJeTBOpsAIOT PopmywaM: 


OQ (i) | 2%n—1 ali) i OG, ; 
: seers 
sone? Sea page eal eam pipe (3) 
OG Mele ai Chea) j 94 n i» 
ao; We stig Ose gM eae oe 


rail Delma ioe ih 


Jlaa Mocrpoenusa qudpepenmvanbHBIxX ypaBHeHUli, KOTOpbIM yOBVJIeTBO- 
PHOT KOSpPPHUMeHTbI NOMHHOMOB Ay (x, 91,9), yoOHee 3aMeHUTh Mapamerppl 
0, HO, Apyrumu: 0, u 6, nono*KHB B TOMHOMe 


nN 
An (%, 985) = a (91, 92) x!> An (O81, By) = 0; Gn. (9, 9.) = 4,, 
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| 


nocvie vero o603HauuM: 
ew nh 
An (x, 94, 92) = An (x, 6), Q.) = Dy (91, Oy) x8; 
0 
oj = 3G; (CUR eee encod yp! ating , Seen CyTb TOUKH HHTepBana [0,1], B KoToppIx 
An (x, 9,, 6) = +1. 


n—1 
Tiver Re— (%,.9;,.05) = al (x — 3;)= ~ ait! txt) (a =O) Crh | pe: 
1 i 


30JIbBeHTa T10JIHHOMa Ap. 
Teopema 3. ®opmyau, BOLPAHCAHOLUE = 3ABUCUMOCMb mMerCOY napamem- 
pamu ompeskoe (2) u NoBoimu napamempamu 6,, 05, maKo6er: 


ee Wn-2 9 Inne. gt) — 29-8. gQ)__ n—a 
00, ) 2 O05 ) i 00; ? Oy eae 005 ? 
ylt-8) (1 )?-2 PI. g(n—2) n—2 OV1 4 
(S11 (4) 


Teopema 4. Pesonssenma Rn, (Xx, 91, 9) u noauHom An (x, 9, 05) cea- 
BAHbL CACOYIOWUMU OUdM@epeNUUaAbHoIMU 3ABUCUMOCMAMU: 


0 A,, (x, 91, 99) 
= 6G, Oo eee 
Rn—1 (X, 9), 95) 00, ) (5) 
Sees dA, (x, 91, 83) 
(SEB) Raa (0, Oyy Hy) = SOY (6) 
Omcroda 
0A, ot Olea Op 
a, (x— ~ 00, Bea (7) 


PapenctTBo (7) pacnajlaerca Ha n— 2 yuddpepenuuadbHbIx ypaBHeHHli Mep- 
BOrO NOpsAyKa C 1 — 2 HEH3BECTHBIMH Y,, Yo,..-, Yn—g. A OnomHuTesbuble (rpa- 
HHUHbIe) YCJOBHA ONpefeAlOTCA H3 ypaBHeHHH KPHBbIX, OPPpaHHUMBaloujux 
G— o6s1acTb CyUleCTBOBaHHA MOsMHOMOB Ap (x, 9,, 92) (OHH #XE An (x, 9, 65)); 
Ha 3TOH rpaHHue NOJIMHOMbI A, MpeBpalllaioTrcA B MOJIMHOMbI jpyroro mac- 
mlopta c 66abuuM uncom S y30B (n<S<n+1). Irv nocnequHne nosmn- 
HOMbI y2Ke H3yYeHbI H ahaJIMTHYeCKH MocTpoeHnpl (*). 

JlocTowHO BHHMaHHA, YTO 3aBHCHMOCTb (5) OKa3aJlaCb JIA MOJIMHOMOB 
macnopta [2,2—1,0] Tako xe (), 4TO M AA MOJMHOMOB BbICLWUMX Nacnop- 
ros. i.t,0] nu (7,7, 1]. 

Tlomumo ypaBHenult (7), nomMHoMp! Ap (Xx, 9), 9,) MOWYHMHAIOTCA CleLyroulek 
3aBHCHMOCTH: 


0A, (x —1)x 


Rn (x, Oy, 65) ceca. Ve 70> (x —Y) (x — 8) ; (8) 


Y H 6 OOo3HaYaloT 06a KOpHA a He BXOJAllHe B YHCO y3uJI0B (9;). Ilocae 
uckmoueHHaA Ry, MouyyYMM MepeonpeyeseHHylo cucremy AuddepeHunaJIbHbIX 
ypapHenuit (7) u (8). my 

Camo cyulecTBoBaHue cemelcTBa Ap (x, 4,,9)) uM ero 3apaHee H3y4eHHbIe 
CBOLCTBA TapaHTHPYIOT COBMECTHOCTb BCex JuppepeHUMaJIbHbIX 3aBHCHMOCTeH 
WM BCeX J[OMOJIHHTebHbIX YCJIOBHH, KaKOBa Obl HH Oblia cTemeHb HX Tlepe- 


OllpeqeJICHHOCTH. 
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nh 


OrMeTHM B 3aKJIOUCHHE CBA3b MOJIMHOMOB Py (x) = Sd pixic NOJIMHOMaMH, 


0 
nocrpoenupimu H. WM. Axuesepom Aa pelleHHA OMHOH M3 eFO 9KCTPeMaJIb- 
HBIX 3ajay (*). | 


Banaua H. WU. Axuesepa. Cpequ nomMHomos Pp (x) = >) pix!, y OB- 
0 


JICTBOPAIOWHX YCJOBHAM Pn=1; Poy = M13 Pn—2= he, HaHTH TOT NOJHHOM 
Yn(x,44,49), KOTOpbId Ha HHTepBane [—1,-+ 1] HawMeHee OTKIOHAeTCA OT 
HyJIA, a Take BemuuMHy L (Ay, A.) = max|Yn|. 

[—1, +1] 


Teopema 5. Maooecmeo noaunomoe 


J Y (2x —1, 4, a 
Va L 


(I) 


coenadaem ¢ cemelicmeom noauHomos {Qn (xX, 91, Fg)}; @ YacmMHOCMU, NOOMHODCe- 
cmeéo (I’) < (1), codepocatyee noraunomet c (n — 1) MoukKamMU OMKAOHEHUA, 6 UUCAE 
Komopolx Haxodsamca mouku 0 u 1, coenadaem ¢ noauHomamu Ap (x, 91, 92). 
Saeucumocmu mexcoy napamempamu 9muUx OByx cemelicmée maKoéol: 


a n—1)—+L 
5 _n—l OA 5 _n(n—\1) ro oy 9) | 
1 9 +B 9 Ole Ds 8 I = j OL s ( ) 
Ore Ory 
JlesuurpakcKHi MHCTHTYT Tloc1ynuao 
aBHaWHOHHOrO pHOopocTrpoeHns SV 1956 


UMTMPOBAHHAA JIMTEPATYPA 


'E. B. BopounoBpekas, OKcTpeMabHbIe NOMMHOMbI KOHeCYUHDIX (YHKWHOHAIOB, 
Astopedepar, JI., 1955. 2 E. B. Boponospexkaa, JAH, 99, Ne 1 (1954) 
SE. B. Boponoscxkaa, JAH, 99, No 2 (1954). * H.W. Axuesep, Usp. Ous.- 
MaTeM. oOul. pH’ Ka3aHck. yHuB., cep. 3, 3 (1928). 
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Hoxaann Akaygemuu nayx CCCP 
1956. Tom 110, NM 5 


MATEMATHKA 


M. M. JIABPEHTbEB 


KOJIHYECTBEHHbBIE YTOUHEHHSH BHYTPEHHHX TEOPEM 
EX MHCTBEHHOCTH 


(IT pedcmaeaeno akademuxom C. JI. Co6oaesvim 12 V 1956) 


Mispecruaa Teopema Kapsemana (') qaeT BO3MOXKHOCTb ONCHHTb CBeEpXy MO- 
AYyJlb AHAJHTHYECKON PYHKUMH B OrpaHHYeHHOH OONacTH Yepe3 MAKCHMYM €e MO- 
Ys BO BCeH OONACTH HM Yepes MAKCHMYM e€€ MOJyJIA Ha KYCKE TpaHHUbl O6acTH. 
OTa TEOPeMa ABJIACTCH KOJIHYCCTBCHHBIM YTOUHEHHEM Culesyrolen Kaccnyeckolt 
TrpaHHYHOH TeOpeMbI eMHCTBCHHOCTH: aHasIHTHYeCKad (YHKWNA, paBHad HyJO 
Ha HeEKOTOPOM KYyCKe rpaHHUbl, TOKAeCTBeEHHO paBHa Hysio. B HacTosmel 3a- 
M€TKE IIPHBOJATCA KOJIMUCCTBEHHbIC YTOUHEHHA BHYTPCHHHX TEOPeM eHHCTBEH- 
HOCTH [JIA AHANIMTHYeECKHX H TapMOHWYeCKHX (byHKUHH. 

1. [lyerp f(z)—dynkuna, ananuTnueckan B euHHUHOM Kpyre D, u A—Muo- 
2KECTBO TOUCK, CXOJAWLHXCA K HEKOTOPOH TouKe BHYTpH D. IlycTb, kpome Toro, 
dyHKuna f(Z) YOBNeTBOpAeT CyeyIOULuM HepaBeHCTBaM: 


gale Beioy BD; |f(z)|<2 Ha MuHomectse A. 


OueHuM no Moyyso 7(Z) B NpOv3sBObHOM BHYTpeHHeH TouKe D. 

Oro6pa3uM KOHOpMHO e/MHHUHbI Kpyr CaM B CeOH TaK, YTOObI YaCTb MHO- 
»*KecTBa A mepella B MOCIEMOBATEMbHOCTb YHCEII Q,,..., An, ..., CXOMAMMLYIOCA K 
HekKOTOpoMy 4Hcy a, mpuyem |d,|-<|apyi| (R= 1,..., ~). 

CcopmyupyemM OCHOBHyIO JeMMy, UpH MOomMoulH KoTOpo OysyT nowny- 
YeHbI HCKOMbI€ OLeHKH. 

Jlemma. ITycmo m(o)— mundumym modyana dynkyuu f(z) no nepemen- 
HOMY @ Npu GbuKkcupoeanHom p (o=|z|, e=argz). Toeda Oana awboeo k 
umeemn MeCMO OOUH U3 OeyxX CAYLAeB: : 

1) Cywecmeyem makoe ere 0, <|Qy19|, umom(p,) =0, m. e. PyH- 
Kyun f (Zz) OOpaujzemca 6 HY Ab 6 HeKOMOpolt mouKe KOAoYA | An|<|zZ|<| An+2)- 

2) Ha odxom us Oeyx ompeskoe: \an|<p<la@n4i|, |@rti} Se) ante 
cnpasedrueo Hepaeencméeo = m(p)<e. 

TloKa3aTeJIbCTBO JIEMMbI OCHOBaHO Ha HepaBeHCTBe 


0? A iO) s 
Sr) ee Pre) 
rye u = —In|f(z)|; ¢"—3Havenme yrua, mpH KoTOpom (byHKunA 4 (9, ¢) 


qocTHuraeT MaKCHMyMa IIpH JaHHOM p. 
Tlepeiiqjem K BbIBO,Y HCKOMbIX. ONeHOK. OmeHHM NO MOflyvlO 3HayeHHe f (z) 
B HeKOTOpOli TouKe zy. Flycrb p, =|@1|, 2 =|ax,|, THe | Gx,| — HanMenblee 
W3 uncer |a,|(n = 2,..., 00), YROBMeETBOpArOee HepaBeHCTBy ldz,j >a +4, 
Q* 731 


i reser pees ar 
l= Tle al +e 


|an|(n =k, +1,..., 00), YAOBMETBOPsAIoMee HepaBeHCTBY| Ap, | > P2 +1, HT. H. 

Tlycrb: pong: l>>a WIM Ponse +l >a, T. @. HeJIb3H YKa3aHHbIM 
BbIIe OOpa3s0M MOJYYHTb YHCIO fon+3. PacCMOTPHM TPOHKH YHCET P2r—1, Pak, 
Oorri(R=1,..., 00). M3 cchopmyupoBaHHol BbILUe JIEMMbI CuleqyeT, YTO MWA 
KaKJOH TPOHKH YHCeI Por—1, Per, P2kt+1 HMee€T MECTO OHH H3 AByX CJIyyaeB 
siemMbI. [IpeqnomoxKuM, 4TO JIA Pp TpoeK MeeT MecTO Culyy¥aH 1) eMMbI H, 
COOTBETCTBEHHO, JIA 1— P TpOeK HMeer mecTo culyyali 2). 

V3 toro, aro dbyHkuua f(z) uMeeT B Kpyre |z|<|a| p Hymne uM U3 
toro, uro |f(z)|<1B equHHuHOM kpyre, CuleqyeT, YTO CMpaBe,IHBO Hepa- 
BeHCTBO 


, Pe | @p,| — HAHMeHbUIee H3 YHCedI 
In — 
€ 


Lf (20) |< [hee tel |? (1) 


Jlanee, HCxOA M3 TOrO, YTO JIA N—p TpoeK MMeeT MecTO cuIy"aH 2), 
HeTpyJHO NoKa3aTb, YTO ClpaBeIHBO CwIeyIOulee HepaBeHCTBO: 


In| f (20) | <4 (20), 


rye wu (z)—rapMouuueckasd (pyHKWHA, paBHad Inc na Ayre eMHHHYHOM OKpyx- 
Zo 
| Z| 


° l . 
HOCTH JVIMHOM (M— p) —- C CepeqHHO B TOUKe — 


OCTaJIbHOH WacTH CMMHHYHOM OKPyXKHOCTH. 
HenocpegcTBeHHO BBIUHCIAA YHCIO U(Z)) pH MomMomlM uNTerpasa Tlyac- 
coHa, MouryuHm 


M paBHant Hywio Ha 


— ft 4125) 
u (25) = eran In Se 
OTKY a 
L112! 
| i (Z) | = 6 47 1+120l 
YJ 


lz2o|+|al n—p 
|f(2)|< [quel (2) 


M3 nepapeucts (1) uw (2) cnegyer, aro pynKuna f(z) B TOUKe Z) yAOBuJeT- 
BOpAeT HePpaBeHCTBY 


n 


MEAs setae (3) 


OueBHAHO, JTO YMCO NM CTPeEMHTCH K OECKOHEYHOCTH Ip € — > co CO CKOpo- 


n 
CTbIO, 3aBHCAMeH OT MHOKecTBAa A. Takum OOpasom, (pyHKUHA |- Zol+ 1a FP 


: 1+ (Z|-|a@| 
ABJIACTCH MAKOPAHTOM [IA BCEX AHAMHTHYCCKUX PYHKIMU, HE NpeBOcXoMAWAX 


no MO,ysi0 1 B C{HHHYHOM Kpyre M He NpeBOCXOAALIMX NO MOJO © Ha MHO- 
xecTBe A. 

AHaJOrHuHble paccy2KCHHA MOXKHO MpOBeCTH HW B Cyyyae, KOra Upeyenb- 
Had TOUKA He JI@KUT Ha PpaHvue EMHHYHOFO Kpyra, CCM COOTBeTCTBYIONAA 
dbynkwHa BuAuike QA MAaHHOrO MHO*KECTBA COpallaeTca B HYJIb. B 9TOM cyyae, 
OHaKO, He ylaeTCA MOMYYHTb MaxKOpaHTy B Bue cbopMyspl. 
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2. Ilyctb u(z) — dbyukiua, rapMonuyeckan B equHuuHOM Kpyre D. JlerKo 
BHJeTb, YTO CCM PYHKUMA u(z) OOpamaerca B HYyJIb Ha KAKOM-HHOyAb KyCKe 
| 3aMKHYTOH BHyTpH D anamuTuyeckol KpuBoit I’, TO ona TOReCTBeEHHO paBHa 

HyJio. JlelicTBuTeibHO, PyHKuNA u(z) Ha KpuBoi I’ ecrb ananuTHuecKaa (PyHK- 
Wud Anup! uw papya nyo Ha kycxe I’. Suaunt, ona papua nywo Ha Bee I’, 
BHYTpH I’ u, cmeqOBaTeMbHO, BO Bce O6acTu D. Mp npuBeyem KONMYeECTBeEHHOe 
YTOUHCHHe yKasaHHOH TeEOpeMbl EMHHCTBEHHOCTH B culyyae, Korga Tl ecTb oKpyx- 
HOCTb C NEHTPOM B Havasle KOOpAUHAT. 

Urak, nycrb uw(z) yROBNeTBOpAeT cueyIOWMM HepaBeHctTBam: 


|u(z)|<1  Bewgy B D; (4) 
|u(z)|<e up |z|=r, argz<a, argz>2n—~a, (5) 


OueHuM u(Z) NO MOYO B MpOH3BOJbHOM TO¥Ke OKpyxKHOCTH jz|—Ff. 
Ilyctb u(ei?) =f (9). Torga no dbopmyae Ilyaccona 


on 
4°? (h— 7") filtyat 
In r+i = — (ne Da ee 
u (en r+ie) =A 4+ 22 —2Zreos(t— 4) ° 


Od03HauHM Yepe3s W(w) CuesyrouLyio (pyHKIHiO KOMIVJIeKCHOrO TlepeMeHHOrO 


O=o-+ iY: 


1 . (1 — r?) f (0) dt 
lO) cape eae ayaa 
0 


Jlerko BUeTb, YTO W(w) ecTb (PyYHKUMA, aHasIHTHYeCKaA B NOsOce 


: 1+ r? 
[bi<H()<in-=f (6) 


YHOBJIETBOPACT B 39TOH ToOwoOce H€paBeHCTBY 


t—r 


|@ (®) |< 4 Bret (7) 


w (7) =u (err tie), (8) 

V3 papenctsa (8) Hu 43 HepaBeHcTB (4), (5) cmeqyeT, 4TO 
Iw(e)|<e, |9|<4%, (9) 
|w(¢)|< 1. (10) 


O6osHauuM p(o) =In|w()|. Ucnomp3sya Hepapencrsa (9), (10) 4 dop- 
Myay Jlasaruuu (?), MOxHO WoKa3aTb, YTO rapMOHMYeCKaA (yHKUnA p(w) 
Ha paAMbix ) = + H/2 yqopsmerBopsxerT Culeqylollemy HepaBeHcTBy: 

ee 1—r? H 
p (©) < Fre Hlties <8 eA Sie ryasead poll a (11) 


CueqoBateJIbHO: 


5 dal 
jwo)i<qinem= (o=—ptit), 


M, 3Ha4HT, 10 NPHHUAIy MakKCHMyMa 
ju (em rte) [<q (r) err, (12) 


rye g(r) u y(r)— HekoTopble (PyHKUMH payuyca fr. 

OueHky Waa dyAHkuWH u(z) B MpOH3BObHOH TOUKe D MOXHO TOJY4HTb 
43 HepaBenctBa (12) mpuH nomMomjH Teopembt AjamMapa o Tpex Kpyrax. Ana- 
JIOPMYHbIe OMECHKH MOXKHO TOJIYYATb UM JIA TapMOHHYeCKHX (YHKUM B Mpo- 
cTpaHcTBe. 


[loerynHsio 
27 IV 1956 


UMTHPOBAHHAA JIMATEPATYPA 


1 T. Carlemann, Lecons sur les fonctions quasi-analytiques, Paris, 1926. 
27M, A. Jlappeutbes, b. B. Ula6art, Metogpi Teopun pyHkun KomMseKcHOrO Nepe- 
MeHHoro, 19914. 


Jloxnagn AkKagemun nayx CCCP 
1956. Tom 110, Ne 5 


MATEMATHKA 
O. B. CAPMAHOB 


HEOBXOJMMBIE HW JIOCTATOUHBIE YCUIOBHA CYLJECTBOBAHH SA 
AMCKPETHOPO MPEXEJIGBHOFO 3AKOHA Y WENHW MAPKOBA 
H3 ABYX COCTOAHMM 


(IIpedcmaszeno axademuxom C.H. Beprumettnom 24 III 1956) 


PaccmMoTpuM HEOrpaHHUeHHy!O NOCJEOBATeJIBHOCTb cepHi HCIIbITaHHH, 


MMeIOWULMX [Ba BO3MOKHBIX HCXOfla (coctosHHA) A Hu A UW CBA3AHHbIX B Mpo- 
cTry!o HeOqHOpoyHy!o uenb Mapkopa, pHyeM f-A CepHaA COCTOHT 43 Nn UCIBI- 
TaHHH. 

Ilycrb p;, n—BepoaTHocth A B TepBOM HCHbITAHHH; &p, n, Bren (R=2,3,...,N)— 
BePOATHOCTH Nlepexojla, COOTBeTCTBeHHO, OT A Hu oT A B(k— 1)-MuCHbITaHHH 
k A B A-M ucnbiraHHu u Ps, , — BeEPOATHOCTD S-KpaTHOrO MosBeHHA A B Ce- 
PpHH M3 N HCIIbITaHHH. 

Mb! roBopHM, YTO y MOCMeAOBaTeJIbHOCTH CepHH UCIbITaHHH CylWecTByeT 
JMCKpeTHOe lpefewbHOe pacipeyeseHHe BepOATHOCTeH, eCIH CyYyLIeCTByIOT 
TIpejleJIbI 

UAT de RAS a5 Ll Et (1) 
no 


mpvyeM npefseJibuble BeposATHOCTH P, yJOBJETBOPAIOT yCJIOBHIO 
co 
i Pee Js (2) 
s=0 


IIpeqembuHoe pactipeyeseHHe BeposTHOocTeH Mbl Oy/€M HCKaTb JIMIUIb pH 
YCJIOBHH, 4TO COOMOJeHbI CJeqyomve Ba IpeBapuTeJbHbIX TpeOoBaHUA: 


lim Pin=Py O<SpPi<)); (3) 
lim sup Bron= lim 6” =0. (4) 
n>o 2ck<n n-—->oo 


OuenuBas Ps, CBepxXy, JI@rKO JOKa3aTb CJleflylouly!o JIeMMy. 
n 


JlemMa. Ecau lim >> Bi,n = 00, Npuwem npu OocmamouHo OoaowmuUx n 


fh ede) 5 
7) 
pee RI, mo Quckpemnozo npederbHoeo pacnpedenenua He cytuecmeyem, 
maxakonece P= 0 (s-=0;'1,-2,....). 


OcuoBHasa Teopema. JTpu co6amwdenuu ycaoeuti (3), (4) Ova cytye- 
cmeoeanun npedenoe (1) (npu aiobom sHa4enuU npedenoHoll HaYaAbHOU BepoAsm- 
nocmu O<p,<1) Heo6xodumo u Oocmamouno cywecmeoganue caedyrouux 


npederoe: 
n—k 


n 
lim », Bin =~, lim > Bi, n %ita,n%ite,n--- tk, n = TRH, (5) 
SEE EE a A 
Bey | BRS. 5 
Jim %on%n ---%n,n = Tr, Fete AOE, Cook ss os (6) 


n—-> © 
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a Onan cobswmdenua (2) HeobxodumO uu OocmamouHO cob AWdeHUe cAeOyrouux 
ycaoeuu: 


lim =, = % = 0; (7) 
h—>oo 
tim, = vos Ok (8) 
kR—>o 


Jloka3saTreabcrTBo. Byjem mocuieqopaTesbHO HaXOMHTb IipefeJbl pas- 
BePHYTHIX BbIpaKeHHi Ps, pH s=O0, 1, 2,... 
Ilyctb s=0. B cuay (3) 


n 


lim Poa = lin — ha al (1 — Bi, 2) = (1 — p,) lim (1 — Bi, n)- 

n—->oo n—->o nae eS a 

B cuay (4), cyulecrBopaHne lpeyesa lim Il (1—§8i,n) 9KBHBaJIeHTHO 
eco aan 


cyulecTBoBaHHio peyesta lim I Bi, n- 
n—-> oo = 
Ilycrb BbINOTHeHO TepBoe H3 yculoBH (5), Torya 


lim Pon = Po = (1— pide. (9) 


it =>o, 


Ilyctb, Hao6opor, pH kKakoM-HuOy~b p,<(l, HallpuMep pu p, = 0, 
cyllecTByeT JHCKpeTHOe TpeyesbHOe pacnpejleseHwe HM, B YaCTHOCTH, Cyille- 


n—+>o 


n 
etByeT lim Po,n == Po; Tora cymecrByer upegzen lim >) Bn ={R OX, 
n>o, 
i=2 
u60, COrmacHO JIEMMe, PaBeHCTBO {= oO, BO3MO2%KHOe JIMIb mpHy Py =O, He 
MOXKET MMeTb MecTa (CJIe{OBaTeJIbHO, TIpH p,<_ 1 HeoOxosumMo Py, > 0). 
Ilycrb s=1. Tenepb mbI yxXe OyJeM TlOb30BaTbCA MepBbIM H3 YyCJIO- 
BHH (5), HEOOXOAMMOCTb KOTOpOrO JOKa3aHa paHbIlLle. 


lim Pyn = pie~* (1 — lim o%, ,) + 


n—+>oc n—>o 


n—1 


Se 
— Y a j \) : . 
sik (1 pye k Ja a Bin Cita, n| 


EcJIM BbINOHeEHO BTopoe H3 ycnoBHi (5) u nepBoe u3 ycnoBuit (6), TO 
lim Pj,» CyljecTByeT H paBeH 


P, = pye—* (1 — ry) + (1 — p,) e-* (y — 3?). (9’) 


Ecau, HaoOopor, cyulecrByioT pH py =0 uw pw p,=1 upegenst Pon U 
Pi,n, TOUpH py=1 MbI yOexKqaeMcaA B CYUIeECTBOBAHHH Mpefena lim %, p=, 


tt —> oO 
t=] 
a TIpH py=0 MbI yOeKaemcaA B CyUeCTBOBaHHH Mpeyesa lim > Bin Cita, n= Ya 
n— co ae 
JjabHeiiiuMe paccy2xKeHHA MpoOxojaT MO MHAYKUHH, Mpwuem U3 cytile- 
CTBOBaHHA TepBbix /-+ 1 mpefeop (5) uw nepppix / mpeyenos (6) cneqyer 
cyllecTBOBaHHe TepBbix 1+ 1 npeyenop (1) npH smo6om p,. Hao6opor, us 
cylecTBOBaHHA epBbix /-+ 1 mpegenop (1) kak mpw py =O, Tak u mpH 
p,=1 BblreKaeT cylecrBoBaHve nepsbix /-+ 1 npegenop (5) u nepspix / 
mpejeos (6). 
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Bseyem o6O03HaueHHa: 


k} L 
ons EEL er eS ee ie) 
iene pel, POMEL (lr, = Trt)” ng = ret) 
RurytRere+... + Ry ry==s hy 
ner (te tea) 
(tats cee a8 wt ates |S 
y k} 
Rs, rh = > Ryl- Rol... Ry! Ct) a 


Ry+he+...+ ky =k 
rtrikytreket+ ... try kj=s 


i re Bo 
X (tr, 5 Yrs +1)*(Yre dart oe eh bi or (Yr; ie resin) 
(Pe 0O1; Qaeas Mstehs 9p =e) ea), 


(10) 


(11) 


rye CyMMHpoBaHHe paciipocTrpaHeHo Ha Bce eJbIe MOMOKUTeMbHBIe 1, Aj, Fi, 
YAOBJIETBOPAIOMIHe BCEM YCJIOBHAM, YKa3aHHbIM TO 3HaKOM CyMMbI. PasBep- 
HyToe BbIpaxeHHe P; mpH s >I MOXHO MpefcTaBHTb B CJlefyIOuleM Buse: 


P ea es ek 1 —yY 2 or =f 9 
s = pie Pao al —py)e >, Am © S=1,24,.. 


k=1 


TlepexoquM K MpoBepKe Tox ecTBa (2). 


Y Pea ped) seis 6B ona aL ie ark 


==0 k=1 
rye 
= Qan &=1,2,3,...); 
s=k 
aS Ree 0, ee, 
- s=R+1 
npHyem 
es > Qs1= > (Ys — Ysa) = att Ykr=T—TToN% 
s=1 s=1 mig 
h=A= Ly Rs,o = deren = 1 me =1—m< 1 


s=1 


(HanoMHYM, 4TO 7;=—Y, ™=!). 
Kpome Toro, JIerKO JOKa3aTb 0 HHAYKUKH, YTO 


r= (k=1,2,...), 
Recmehtiad (eee OT a. ae) s 
Orcrojja 


co 


> P, = pye-* her + (1 — pi) e-te® = py (1 — %) e-% +. (1 — pi) e~™. 


s=0 


(9") 


(12) 


(13) 


(14) 


(15) 
(16) 


(17) 


Ilycrb Tellepb H3BeCTHO, YTO BBINOJIHEHbI YyCJOBHA (7) uw (8); Torja BbI- 


NOsIHeHO yculoBHe (2). 
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Ec, Hao6opor, co6moyeHo ycuoBue (2), To, B cHay (17), HeoOxoAHMo 
coOmoenp (7) vu (8), mpuyem (9) HeoOxoquMO MpH m060M p,, a (7) — pH 
J060M p,; ->0. Teopema joKa3aHa. 

Xapakrepucruyeckand (PyHKUHA WpeebHoro pacmpefeweHiaA UMeeT BH 


o(t)= >; Pree a) Oa a oh (Ee (18) 
s=0 
rye 
u(t) = S Or= EE), 4 = » (7p — Ty4) ef FF (19) 
k=1 k=1 


(3ecb, KaK MW paHblille, y; = 7, = = 1). Payer(19) adcomtoTHO HY paBHOMepHO 
CXOMATCH TPH JIOOOM BeLeCTBeHHOM tf. 

S3ameuaunne |. Ecau wenb ofHopomHa, MpHyeM o&p,n=%—>a*<1, 
(n — 1)Brn=(2—1)Bn>y<( co pH n— oo, TO 


rs ri f eif __4 ne 4 — elt 
o() = {1 + 1; exp |—1,—}- (20) 


- 
een 


OTO paclipefesenve MpHBOAHTCA B paOotax (1,”). 

SameuaHue 2. Xapaktrepucruyeckan (yHKUHA, aHasornuunan (18), 
HalijeHa paHee KymManHom B padote (1), OHakO B 9TOH padoTe CyMlecTBOBa- 
He TipefeJIbHOrO pacnpejlesIeHHA OKa8aHO IPH pxAje AONOJHHTeIbHBIX yCJIO- 
BHH, He ABJIAIOULUXCA HeOOXOWHMbIMH. Tak, B paOoTte (1) TpeOyeTca KOHeU- 
HOCTb MaTeMaTHY¥eCcKOroO OKHAAHHA mM UNCJIa NOABJeHHH coOpirua A, uTO 
H3JIMUIHe, KaK 9TO BHJHO M3 CJlejyloulero UpHMepa. 


IIpumep. Tlyerb.a,, = «,'= ; thet, Se k = 2, 3, 


il 


Doria yO.) Vv, eer 5 k=2,3,... Bce ycoBua TeOpeMbI BbI- 
NOJIHe€HbI, IpHueM 
4 4 
Po =1—)py, BaD >-— 357) Sg LD Oe 


eikt 


AC Ms Noel hae hpa tray ser 
k= 


Ho MmaremMaruyeckoro OMKNAHNA Mm He cCyulecTByeT, Tak Kak pa, 


foo} oo 

il 
yy Se bs spd Pacxoyures. 
s=0 


=i 
Matematuyeckuit uHcTuTyT uM. B. A. Crexsnosa Tlocrynuso 
Axaylemuu HuayK CCCP 23 III 1956 
WHTHPOBAHHAS JIUTEPATYPA 
+B. O. Koopman, Trans. Am. Math. Soc:,:70; 277 (1951). 2 P. J. Moo p y- 


uu H, H3s. AH CCCP, cep. matem , 17, 294 (1953). 


Honrnagn Akawemuu nayx CCCP 
1956. Tom 110, Ni 5 


MATEMATHKA 
C. H. CUIYPHH 


NPMMEHEHHE METOJA YATWJIbIFHHCKOrO THNA NMPHBJIMW)KEHHOrO 
PEWEHHSA OMEPATOPHbIX YPABHEHUM 


(IIpedcmas.iexo axademuxom C. JI. Coboresum 5 V 1956) 


Ileb1o HacTOAUel SaMeTKH ABJIAeTCA pHsIO%KeHve Teopempl 2 u3 padoTbl 
aBTopa (1) K HeKOTOPbIM BHJaM ypaBHeHHh. 

1. B npumeHennu metoga C. A. Uanmpiruna (?) u ero pa3mMunbix BHJO- 
H3MeHeHHH (Hampumep (°)) Wa ypaBHeHua 

y — F(t, y) =9, y (to) = (1) 
HOO lipeqnosaraerca 3HakonocTosucTBoO df /dy usu Of /Oy?, au60 ucnoub- 
3YIOTCA B asIropudMe IIpHOJIWKeHHH JIMHeEHHbIe WudpepeHUHaJIbHbIe yPaBHeEHHA C 
NepeMeCHHBIMH kKospPpPuLHeHTAaMH, UTO CO3aeT H3BECTHBIE TPYHOCTH B pak- 
THYECKOM IIpOBeyeHHH Tpowecca. SamMeHHM ycOBHe 3HakoMOcTOAHCTBA OF / OY 
Oomee ECTECTBEHHbIM YCJIOBHEM OrpaHHYeHHOCTH H BOCNOJb3yeMCA JIMHeEHHBIMH 
ypaBHeHHAMH C UNCJOBBIMH KOspPHyHeHTaMH. 

Ilycrb cCyllecTByIOT HelpepbIBHble (PyHKUHH Yo, Yo, AA KOTOPHIX pH 
t>> ty) BBIMOJHAWTCA COOTHOWCHHA Yo(t)<Yo(t), Yo—f lt, Yo) KOK yo — 
— f(t, Yo)s Yo(to) = Yo (to) =%. Ecan cbynxuna f(t, y) nempeppipna no ¢t u 
ecuu C >Of/0y>—A(C>0) Aaa Beex cpyHKuni y(t) (Yo <SY< Yo), TO, 
nonaraa (Ay ()) = Ay’-+ Ady, A(Ay(t))=Ay'—CAy, Ay (t,) = 0, 
lo Teopeme 2 (1) nosyyHM auropHdM VIA BepXHHX H HYOKHAX MpHOsH- 
*KeHHH 

t 
A (to~t Sree 7 at) 
Ynti = x + | TAgn (t) + 7 (t, Yn (t))]e vO 


to 


PaBHOMePHO CXOJALLMXCA K C(HHCTBEHHOMY peluenuio ypaBnenus (1). Bercrpora 
CXOJHMOCTH Mpomecca—nopsayKa oOOUlero WieHa SKCHOHeEHWMaJbHOrO psa, 
a uMmeHHO: mph A<0 


ams Za (BC) (¢ a to) 


Yn — Uns 


J n! max (Yo — Yo); 


rie B= e484“ (npn tp, <t<t,). Ecau xe. A>0, To 


2. Jina CHCTeMbI 
Yo Volts -4s Un) Yello —% (Ke 1, 25...,m) {2) 


MIpuMeHeHve asTOpHMOB YaMIbITMHCKOrO TuMa (HampuMep (7) B MpHMeHeHun 
K cuctreme (2)) upegqnonaraer ycaosue Of; /Oy, >0 mpH Bcex i HR. ITO 
TpeOOBaHHe MO%KHO HECKOJIbKO OC/AaOUTb. | 
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Ilycrb cyulecTByl0T HempepbiBHble PYAKUHH Yro; Yno AA KOTOPbIX pH 

boat BBIMOJHeHbI + COOTHOIMeHHA Yro(t) < Yno (t)s Yno (to) = Yro (to) = “> 

no — Tr (t, Yio» tee » Ymo) <0< <a, pnts dro Shs oi Uo) (k = Ps ALES m). 

0 (fe Cee eee 
OY, 


ior (pyHkuHH fp, HelpepbIBHbI 110 t 4 Ce = 


JWIH BCeX Vn Uin-< Yn Uno) Bepa B KayecTBe Conearesees I’ uw A, cooTzet- 
cTBeHHO, sHHelHDIe AudpepeHunambHBIe mpec6pasopanun Ay, + ApnAyn, 
Nui aS Ay; (Ag, (fo) = 0; R=1,4- 4m), MO; meopeme2*(*) = nova 


m1 
aJsIrOpHipM 


é 
Yr (ni) = ayer Oe 1 \ [AnYrn zi Tr (t, Yiny--- 5 Ymn)] eth Vee dt (3) 


Lo 


(e=1,2..,i7;-12=0, 1, 2,.~.). Pemenve, cucteme (2) CIMHCTBEHHO. 
MoxHO MOKa3aTb, UTO HMeeT MeCTO Taka Ke OWCHKA OBICTPOTb! CXOJH- 
MOCTH Tipotlecca, KaK HW B Mpefbiqyuyem cuyuae. IIpu m—=2 anropud (3) u 
TpeOyeMble YCJIOBHA GOJIH3KH K aslropHimMy u ycnopsuam Bb. H. BaOxuua (°). 
3. TlpumMeHenue MeTOja UalJIbIrHHCKOrO THMa K HHTerpaJIbHbIM ypaBHe- 
HHAM ObIMIO PaCCMOTPeHO JIMIUb JIA yYpaBHeHHH, CofepKalHx MHTerpa c Mo- 
CTOAHHBIMH Tipeyesamu (HanpyMep (°)). Jia ypaBHeHua 


t 


y(t) —\K (ts ys) de =0 (4) 


to 


MO2KHO HOCTPOHTb aJIropudM Nipu Oonee cua6bix OrpaHHYeHHAX, HakJla{bl- 
Bae€MbIxX Ha (pyYHKULHIo K, 4eM B CJIyYae NOCTOAHHBIX NpeeJlOB HHTeErpHpoBa- 


dK 
HU (CM. YCJIOBMe, HakNaybiBaemoe Ha max —— B(°)). 
- vA 


IlycTb HalieHbI HeNpepbiIBHbIe (PyHKUHH Yo, Yo Take, ITO 


é iB 
Yo< Yor Yo—\K (tr wold <0 <yy—\ K Ut, = Y)de. 


to to 
@yukuua K (t,t, y) Henpepbipna no ft ut, O-<OK/Oy<B upu y,<y ye 
: cA 


onaran I’ (Ay) = Ay, A (Ay) = Ay — B\ Ay (t)dt, to Teopeme 2 (4) nony- 
te 
YHM aJIrOpH@M 


t 
Yn =\ K (t% Yo (2)) de. 


to 
Pewenve ypaBHeHua (4) equncrBeHHo. Ouenum Opicrpory cxoqumocrna: 


' a t 
Unis — Yngr=\ IK (ts % Ya) — K (L, & yn de <B \ Yn — Yn) ds, 
to #8 he 3 


— - B" (t —t n i. 
Yn — Yn <= max (Yo — Yo). 
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4. AnropudM YatibIrHHcKoro THMa MOXHO MOCTPOUTh UH JIA CHCTeMBI 


asreOpavuecKHX H TpaHCWeHJeHTHbIX ypaBHeHHHi, HO IPH BbINOJIHeEHHH BeCbMa 
XKeECTKHX YCJIOBHH 


|S CFA en oF Bea tea oe ee ek (5) 
Te— BeIMeCTBCHHbIC (PyHKIUMM BellleCTBeHHbIX apryMeHToB. Ilycrb cywecTByIOT 
qucuia tho< tho, WA KOTOPBIX fr (tig, «++ tmo) eld URS F FG Ue |) 
em Ve any m1) or ladBcex «ty (fro ale < tho) Of; / Otrx <aix. Jonycrum, uro 


HMeeTCA BOSMOXKHOCTh TakOrO NosOopa YHCeT Aj, (MbI BIPaBe YBeJMYMBATb 
ux), 4TO det||aiz || >>0, Ain >O0, rae Ai,n—anreOpanyueckoe jonomHeHHe 
QIEMeHTAa Qj, B MaTpuue || aiz || (i, R= 1,..., m). Torga B KayecTBe onepa- 
Tropa TI mMoxkHO MpHHATb JIMHeEHHOe Mpeo6pasoBanue c marTpuuet |j din|!. 
Ilo reopeme 2 (1) nomyuHM auropHdM BepxHuX H HH KHUX NpHOsmMxKeHHH 


S Ai f; (Lin, Dec) se) 


t = thn —— 
iniaeesiabtail det [[ @;, [I 


(k=1,...,m;n=0,1,2,...), cxoqaujuxca K HaHOonbIWeMy H HaHMeHb- 
WeMy pelueHHAM cHcTembI (5). Hanpumep, ecu aj,=O0 upu ise u Bee 


Weg Oye 10 oF, ita) Sena Gk in aendmn)> 


Ec Of: / Ot > Oig, det | bin | = 0, Bin 2 0) (160 det | bik | <0 t 
Bix <0), TO B kayecTBe onepatopa A MO2xKHO B3ATb JHHEHHOe NpeocdpasoBa- 
Hue C MaTpHuen || bj, ||, pewleHue cucTembI (5) B 9TOM CJly¥ae eMHHCTBEHHO. 


KomcomouibcKHii-Ha-Amype Tlocrynu.io 
TrocyapcTBeHHbIH MesarorHyecKHH HWHCTHTYT 6 II 1956 


WHMTHPOBAHHAA JIMTEPATYPA 


1C. H. Cayruu, JAH 108, Ne 4, 565 (1955). 2C. A. Danaprun, Hospi 
MeTOR MpHOWKeHHOTO HHTerpHpoBaHHA Anddepenunabnpix yparHenud, M.—JI., 1950. 
35. H. Ba6Kuu, JAH, 59, No 3, 419 (1948), *C.C.Mycuua, Yu. 3an. Kasanck, 
roc. yHuB., 113, ku. 10, 169 (1953). ® B. H. Ba6Kxuu, Mas. AH CCCP, cep. matem., 
18, 477 (1954). ®C C Mycuna, Marten. cOopH., 27, B. 2, 171 (1950). 


Jloxnayn Akagemun nayk CCCP 
1956. Tom 110, M5 


THIUPOMEXAHHKA 


B. Tl. MMJIATOBCKHU 


O NPHMEHEHHM HEKOTOPbIX KOHTYPHbIX HHTEDPAJIOB 
B 3AQA4UAX HANMOPHOM ®UJIbBTPALLMH HECKUMAEMOH 
JKHAKOCTH K CKBAX)KHHAM 


(ITpedcmasazeno axademuxom A. H. Hexpacosom 28 III 1956) 


1°. SayqayH msockoH HanopHow (busibTpalMH K CKBaxKHHAM Wesecooopas- 
HO (1,2) pellaTb Ip NOMOMLM KOMIIIeKCHOrO MoTeH{Masa 


w(z)=o+id (p= —kp/p), (1) 


rye 9 = moTeniuas ckopocTu; k — NpOHHWaeMOCTb;  — BASKOCTb; p — JaBule- 
Hue B TOUKe ZES oOsacTn PudbTpawun; ) —PyHkuHNA TOKa; w (Zz) — aHasu- 
THUeCKand (PyHKUMA OT Z2Z=x+ iy, onpesesemad W3 TpanHUHbIX yCJIOBUH. 

OcHOBHbIe (HJIbTPalHOHHbIe BeHUHHbI OMpeesIAeM KOHTYPHBbIMH HHTe- 
rpasiamu (3) 


|jz—z*|=r* 


Gaim $ oil (3) 


DD 


rye ©” — cpeyHee apudmeTuyeckoe 3HayeHHe Ha OKpyxKHOCTH |z—z* 
gq — pacxOj| %®KHAKOCTH Ha eMHHWLY MOULHOCTH TiacTa BHYTpb KoHTypa .’. 

Ileppoe npuMeHenve TOHATHA O CpeHeEM 3HaYeHHM NOTeHIMaa © Ha Kpy- 
rOBOM KOHType jJjaHo MackerTom (*) Ha ocHoBe wOrapHdbMuyecKkoro NOTeHIMasa 
6e3 Kakoro Obl TO HH OblsIO IpHBIeYeHHA alMapaTa aHamHTMYeCKUX CPyHKUMH, 
Hcnomb30panve PyHKuWHH w(z) (1) copmecTHO c nHTerpasamu (2) u (3), BUepBBIE 
yKa3aHHoe B CTaTbe (°), 3HaYHTeIbHO YNpOMlaeT TpakTOBKy 3afad WIOCKOM Ha- 
NOPHOK MUJIbTpalMn K CHCTeMe CKBa2KHH KaK B OJHOPOJHOM TwiacTe, Tak UH Npu 
HaJIMYHH B HEM HHOPOJHbIX BKOUeHHH (?); CyIlecTBeHHOe ynpomleHHe JOCTH- 
raeTCA MPH BLIMHCJICHHH (2) H (3), ECM NPHMeCHHTb IPH STOM H3BECTHbIe TEOPeMbI 
O BbIVeTAaX AaHaJIHTHYeCCKHX (PYHKWHH, a Tak»Ke Teopemy: 

B moukax © odnoces3Holt OOAGCMU C 3AMKHYMOLM KYCO“HO-2AGOKUM tL 
BbolnyKAbLM KONMYypom T iA a ynkuyun 


i© = ESS), (4) 


° ani 4 z—a 


* 
SS 5 


APUHUMQAeM NOCMOAHHOE 3HAYEHUC 
()=InR = (R=|b—a}). 


Sylech R— pacctosnne HEKOTOPOH TOUKH DU KOHTypa HHTerpHpoBanus |, HaH- 
Ooee yaJIeHHOH OT TOUKH A, B3ATOH BHYTpH I’; rmaBnoe 3nayenve norapuipma 
B (4) ompeyeneHo B NIOCKOCTH Z C paspe30oM M10 Nyy Aboo, NpoBeyennomy yepes 
TOUKH a Bb, 
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Tia AoKasaTesbcTBa Teopembl MpecOpasyem (4) Ha OCHOBaHHM ToxJecTBA 
In (g —f)=In (z— a) + In [(2—2)/(z—a)). (5) 


Muterpan Kou or sroporo caaraemoro (5), oweBuAHO, paBeH HysI0, T10- 
sTomy “3 (4) uw (5) cnegyer f(C)=f(a). Tanee, xontyp T samensiem oKpyxHOcTbIO 
|z—a |=|b—a|=R; rorya 13 oveBH ABIX BEIUNCENHTi caeqyerT Teopema oO (byHk- 
wan f(2) (4). 

Tloka3anHoe NOOxKeHHE OOLIYHO HCMOsb3yeM pH BHLYNCeHUH (2), NpuMeHAA 
ero K JOrapHpMHyeCKHM OCOOeHHOCTAM W(Z) BHYTPH Kpyroporo KoHTypa [ 
(je—z*|=r"), np sTOM WerecooOpasHo yKa3aHHble OCOOCHHOCTH ABHO BbINeIATS 
3 BbIpaKeHua w(Z). 

2°. IIpeqioxKeHHbIM 37[eCb MeCTOJOM penIHM sayayy: 

ITyctp naact S coqepxuT mracTospie BKOYeHHA T, (o=1, 2,..., NV), Kaxoe 
H3 KOTOPBIX OHOPOZHO C NPOHHWaemocTbio kg=const; BHe BKJIOUCHH mWacr 
S TakxKe OHOpOeH C MpoHHiaemoctE1io k=const. Iycrp w(z) (1) onpegenser 
(PHIbTPaluio K CHCTEME CKBaXKHH, PacnomO*KeHHbIX BS. Yepes TouKH OAHOpOL- 
HOcTH B S MpOBeJeH HEKOTOPbIi «KpyroBol KOHTyp MHTaHHa» C payuycom 1£,; 
BHYTpH C BTOUKAX Z,, 23,..., Zm HAXOMATCA “YKPYMHeHHbIe» CKBAXHHbI, HMUTH- 
pyemble sorapHMayeCKHMH OCOOeCHHOCTAMH KOMMsIeKCHOrO NMOTeHIHana w(Z). 
PaOounh payHyc for CKBaXKHHbI 2; MPOM3BOeH, HO He OoMbUIe paccrosHus 
qo OnMxKaniUeH OT Z; CKBAXHHBI. 

Halitu u3mMeHeHHe NOTeHIHaa $,—¢ UW pacxO %KUAKOCTH gy B CKBAXKH- 
HaX 21, Zo,.-., 2m, CCH 9, OOO3HAYAeT CpefHee 3HaveHHe 9 Ha padouem 
KoHType |Z — Z| = for CKBAXKHHBI 2; o* — cpeHee 3HaveHHe » Ha KOHTYype C. 

He Hapyliad oOOUlHOCTH pellleHHaA, UpwMeM, 4uTO KOHTyp C onpeyejeH 
ypaBHeHueM |z| = 1; Kpome Toro, MOJO%KUM, YTO BCe CKBaKHHbI HMeWT OMH- 
HaKOBbIN paOouHh paqHyC Por Por = Py. Ecuu wer, 1, To B pesyubrarte (10) 
nmomaraemM ps = R;,/r,, upHyem Rs =| 2s]; Pp =o / 11, THE for =f) — padounl 
paquyc CKBaxKHHbI Np r,—< 1. 

Buyrpyu kpyra C cbyHkuHio w(z) NpeycraBuM B (popme 


m 


w (2) =O (z) + F (2) = 3} Asin —— 


== F (2) (6) 


z—1/z, 


(2, =pse'S, Ze= pe 5; s=1,2,...,m). 
E)MHCTBeHHbIMH OcoOeHHOcTAMH @(z) BHyTpH C sABMAIOTCA JOrapHdpMH- 
WeCKHe TOUKH 2), 2.,.--,2m. Ha kontype C(z=e'®) umeem Re@(z) = 0. 
EjMuCTBeHHBIMH ocoGeHHOocTamMH F(z) BHyTpH C moryT ObITb JIMWb pas- 
ppippt Re F (z) Ha rpaHuuax I’, oTJebHbIX BKJIOUCHHH, NOSTOMy TIpH Mepexo- 
ye uepes KonTyp Tl, w(z)=oe-+i) TepnuT paspplB Bua 9; = xo, (x=; / ke), 
b; =v, (1); 3ecb HHJeKCbI 7, € OOOSHAYaIOT KBHYTPeHHee» HM «BHEIUHEe» COOT- 
BETCTBYIOILMX BeIHUHH B OTHOWeHHH KOoHTYypa I’. BHyTpu xe kax oro BKJIO- 
YeHHA HW MeXxKy HHMH B OOsacTH S (byHKunH F(z) BCWwy peryiapHa u 

oyHo3sHauHa. Baogum o6o3HayeHHe F* KOHTypHoro HMHTerpaaa 


— \ F (2) 2 =F". (7) 
\z|=1 


Yuntbipaa cBolicrsa © (z) u F (z), Haliqem ¢* mp nomMoulH (2); HHTerpaii (2) 
BbIUMCJIN€CM Ha OCHOBE HS3BeCTHLIX TeOpeM O BbIVeTAX aHaJIMTHYeCKUX (PyYHK- 
Wii, a Takx%ke Teopempbl o cbyHKunu f (S) (4). B pesybraTe mowy4HM 


o” = Rezo § w(z)S = > Acin|z.| + Ref”. (8) 
s=1 


Z\=2 


AnaJIOrHuHbIM TyTeM HalijjeM 


1 dz 
p=Rez> G w= 


=A,in_Pol#l ya, In| S| + Re F G2). (9) 
s=1 


3yecb WITpHxX pH cyMMe OGO3sHauaeT MIporycK CularaeMoro C HOMepoM s = f. 
V3 (8) uw (9) cuieqyer OCHOBHaAA 3aBHCHMOCTb 


n] pelt Reh @) — Fl (10) 


9 —¢ = A/In at ya 


sal 


Pacxog g; Haliqem us (3) u (6), IpHMeHAA TeOpeMbI O BbIYeTaX K (byHK- 
uuu dw / dz: 


Gp—eA, (tee? a. Th), (11) 


Ec BHyTpu C He cojepxutca BKmoueHHi, To F* = F (0) u F (2) qo- 
nycKkaeT pa3JioxwKeHHe B pAL 


EG >) en2” (Cn = % — (Bn), (12) 


n=0 


lipHyem Ha KoHType C (z= e!®) umeem 


¢ = Rew(z) = — “2 = a, + Sian cos.no + Bn sin nb, (13) 


n=) 


Torga OCHOBHasd 3aBHCcHMocTb (10) c yuetom (11) u (12) qaer 


Pie sat = Aes ae Le 
2n- (p’ — pe) = qeln +3 ‘gsin| = | 
s=1 
2n YS) pF (Hn cos 24 + By sin n 4,) (ely (14) 


n=1 


KospulHeHTbhl &, HU Bp OMpefeAIOTCA U3 pasO%KeHuA o B pay (13); 
p’ oOosHadaeT cpeyHee JaBsieHHe Ha KoHType C (jz|=1); ps—cpequee jaB- 
JieHve Ha paOouem konType |2— 2;|—=) CKBaxKHHbI Z;. B cuyyae, Kora py 
Maio (OObIYHas, He “yKpyMHeHHaA» CKBa2KHHa), 3aBHcuMOCcTb (14) yKasana (°) 
Ha OCHOBe TeOopHH slorapHdmMuyecKoro NoTeHUMawa. 

3°. AHanorMuHO pellaerca 3aqaya ja Kouba C,C,, orpannuennoro 
oKpykHoctamu C,(|z|=1) wu C,(|z|=p< 1). Koapuo C,C, ognopoguo u 
COepKUT B ceOe CKBaKHHLI B TOUKAX 2), 2Zy,..., 2m 

KomiekcHbii loTresuHat w(z) B Koubue C,C, mpegcrapisem B cbopme 


4% (Us) 


9, (v2) (v,) Ce) 


w(z)=Alnz+WV(z)= Ainz+ SAeIn In 


(IimA = ImA, = 0)9> seca 0, ii Vv, O6O3HauaIOT: 


= 5 In(z/z,); 0s = In (zz.); z= pse' (0<ps<l). (16) 
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Beipaxenve Y’(z) (15) cocraBeno np nomoum Teta-pyHKuni 9, (v) (7): 


9, (0) = i >) (— 1)"h"4Z" = 2 D\(— 1)" sin vav 
v) 


(ny (17) 
ti 0 ees ae Ds, AV OA Se), 
mics Ee) Ze te: «== —nri/Inp (Ret=0, Imt 0). 
B 9TOM ciyyae NOHWKeHHe JaBIeHHA B CKBaxkuHe 2;(t=1,2,..., m) 


BbIPa3SHTCA 


ee 
abd ie ean 1a 


3 (@,) e,1n p? SS % (v.,) 
gs te os . US SSE R m 4 
= q In F “po In — De = On 18 
| : S2T (0) Po py 4s a (Us4) ea (P, 1) t ( ) 
~=rye 
| In (z,/2 : In (2,2) ; tits 

Ss aad Z , Ce ae = Of OSS : 

ln p? : Ine Ine 


‘Mp, =const, p, = const — 3ajjaHHble JaBJeHHsA COOTBETCTBeEHHO Ha rpaHUlax 
me,, C, koubia C,C,. 

AnoworH4uHo pemaeTca 3aqaya B Cayyae w3BeCTHOTO pacupememeHua 
MOTeHWHaa © Ha Cy, u Cy. 


TIpeqioxKeHHbIt MeTO, MpHMeHuM kK _ PelUeHHIO 3afau O (PuJIbTpaluu K 
WpeuamM. 


Tloctynuao 
31 V 1955 
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Jloxknagn AkayeMuu Hayk cccP 
1956. Tom 110, Ne 5 


TFHUPOMEXAHHKA 


Jl. A. 3®POC 


ONPENXEJIEHHE OTHOCHTEJIBHbIX MPOHMWAEMOCTEM HW ®YHKIAMH 
PACHPEJEJIEHHS MPH BbITECHEHHH HE®TH BOON 


(I1pedcmaeaexo akademuxom JI. MH. Cedosm 16 IV 1956) 


JIpwxKeHve JBYXXXHJKOCTHOM CMeCH B HOpHCTOH cpeye 3aBHCcHT OT dyHk- 
IH, OMpeeNAOULMX MpOHHWaemMocTb B TakOM TeveHHH. II]poHumaemocTu fA 
JIBUXKYULMXCA %KuAKOcTeH MOoryT ObITb MpecTaBJeHb! B Bue 


oO 
Ki= KoF(% RgaaPT): 


is o 
K,= KoF ale, Paraceane 


rye Ky—HavabHadt MpOHHWaeMOCcTb, 9—HAaCbINIeEHHOCTb MOpoBoro Mpo- 
cTpaHcTBa OfHOM 3 2%KUAKOCTeH HM s — MOBePXHOCTHOEe HaTHKeHHeE Ha rpaHulle 
M@K]LY KHAKOCTAMH (°). 

B pa6ote (*) paccMoTpeHo JIMHeHHOe HecTaljHOHapHoe TeyeHHe WIA CJy- 
qa, KOra 3aBMCHMOCTH, MpeCTaBJIAIONIMe IpOHHWaeMOCTb, JaHbl BbIparxke- 
HusAMuU Bua (1). TloKasaHo, 4TO B 9TOM cuyyae paciipeseneHue HacbIleH- 


HOCTH MO JJIMHe HalieTCA U3 COOTHOMICHHA, KOTOPOe MOXKeT ObITh 3allHcaHo 
B Bue: 


(1) 


t 


4 —_ 
x(, ) =) 0(, U)Udi + 46). (2) 
0 
Syecb m—topuetoctb, U =U, + U, — cyMMapHas CKOpocTbh (uJIbTpaluu 
oOOOHX KOMIOHeHTOB, OespasMepHand BemHuHHa U = Uy,/c, rae pw, BASKCCTE 
OWHOH M3 >KHKOcTeH, H ¢t—Bpema. WPyHKUMA © B3aBHCHT OT HauvaabHoro 


paciipeyeseHua, a D, KOTOpyio MbI OyeM HasbIBaTb (byHKUMeli pacnpeyene- 


HHA, ONPeeJIEHHBIM o6pa3som BbIPawKaeTCH MO HUSBECTHBIM lee F, WM KoHCTaH- 
TaM TeveHHaA. 


Ecm pWHATS IA MpOHHaeMocTeH MpHOWKeHHYIO 3aBHCHMOCTD 


Ky, =KoF 1 (0), (i) 
Ky~=KoF 2 (0), 
TO pactipefeseHwe HacbILeHHOCTH B JIMHeHHOM TeYeHUH HalijeTcs oO BEIpaxe- 
HHIO 
ae 
x (p, t) = EP \ Udt + ¢(0). (2') 
0 
PynKuna pacnpeyenenna ®, (0) B (2’) BeIparkaercsa yepes F,, Fig, thy Baukt sey 
d F; 
0) =- (|, (3) 
. Pa Pee 
U2 


re p CCTb HaCbIN,eHHOCTb %KUJIKOCTbIO, HMerorleli 
BASKOCTH {2y. 
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TIpOHWiaemocTtb Kol, 1 


Ana pyHKUMM pacnpesetenua B Buye (3) usBecTHO TaKxKe pewleHHe JuA 
NMOCKO-Ppaf\uabHOrO TeyenuA (7). Coornomenve, aHamornuHoe (2'), MoxeT ObITb 
NOYYeHO JIA OOMLErO CAYYas OAHOMEPHOTO TeYeHHA BAOMb HEKOTOPOL HEH3MeH- 


HOM BO BPeMeHH JIMHHM TOKa. 
SHanne pyHkuni O(p,zZ) van 
@,(¢) Maer BO3MOX*xHOCTb CTpo- 
UTb COOTBETCTBYIONIMe TEYEHHA, 
OfHako sdpekTHBHOe perleHne 
3aTpyHeEHO TeM, 4TO 3aBHcH- 
MOCTH e (x) npu ¢t = const, on- 
pefenenupie us (2) uan (2’), 
OKa3bIBaHoTCa BY3HauHbIMH 
(puc. 1), ecnw qua F, u Fe 
MCHOIb3YIOTCA JaHHble, Mosy- 
YeHHbIe B OMbITAX MO CcTaIlHo- 
HapHOMy Te4eHHIO cMeceli (°). 
[Ipu BelanceHHaAx Ia yerpa- 
HeHHA JBY3HAYHOCTH Jleslaror- 
CH pasIM4HOrO poya JonowHH- 
CJIbHbIe MpeqmouoxKeHHua (7,°). 
Vispectuo, KpoMe Toro, 4TO 
caMu pyHkuHH F, wu Foe, onpe- 
AesIeHHbIe B OMMbITaxX MO cTallH- 
OHapHOMYy Te4eHHIO cMecel He 
BHOJIHE OHO3HAUHbI (°). 
BemeycTBHe CKa3aHHOro cy- 
DLeECTBCHHbIM HHTepec mpescTaB- 
JineT HaxO*KleHHe pacmpeyese- 
HHA BeJIMYHH HW OTHOCHTeJIbHbIX 


‘A 


P ; 


Puc. 1. PyHKUHH pacnpeeeHuA AA HeECLLeMeHTHpO- 


BaHHbIX MeCKOB, BbIMHCJICHHbIC MPH pasJIHUHbIx 
YeHHAX WL = 


3Ha- 
BbITeCHAIOWeH 


Ba, 


Be 


re U1 — BASKOCTE 


YKHJLKOCTH. @ TIpH u = ©,057, 6 mp w= l 


MpoHHlaemocTelt TlO JJA@HHBIM ONMBITOB, TpPpOBeJeHHbIX HpH HecTalwWOHapHOM Te- 


YeHHH. 


HenocpejcTBeHHoe WU3MepeHve PaciipefeeHHiA TUAPOAMHAMUYeCCKHX BeJIM- 
QHH TIPH HECTAWMOHAPHOM TeYeHHH BCTpedaeT IKCICPUMCHTaJIbHble TDYAHOCTH. 


P 
/ 
fot, 
L=ee, 
ig 
0 x Z 
Puc. 2 


Visnaraemblii 3j/ecb MeTOJ aeT BO3MOXK- 
HOCTb HaHTH pacipeyeteHne Ha OCHOBe 
MIpOCTHIX H OCTATOUHO TOUHBIX H3Mepe- 
HMM, IPpOBeAeCHHbIX JIA TeVeHHA B e- 
JIOM. 

Ilycrb 3 OMbITa TO BbITeCHeHHIO B 
JIMHeEHHOKM MOJeJIM M3BECTHbI 3aBMCHMO- 
ctu AP (tf), V,(t), Vo(t) uV(@), roe AP— 
nepenay apnenui, V,—oObeM BbiTecHa- 
FOULeH YKUAKOCTH, BbIMeIUeH 43 MOse- 
au, Vo — OObeM BbITeECHACMOM 2KU]KOC- 
TH, BblWeqWeH v3 Mofemn, V =V,+V.— 
cyMMapHbiit OObeM. Ilo 3THM aHHbIM MO- 
ryT ObiTb Haifzenbl Dy(e), File), Fe(e). 

ByfleM cuutaTb BHaYasle, YTO OTHO- 
CHTEJIbHbIe MPOHMWaemMocTHn TpecraBse- 
HbI B Bue (1’). 


Ilyctp npu t= 0 Ha Bxoje B OOpasel, T. e. IPH xX = 0, MEK Ay AUAKOCTAMH 
¢ i 
cyMleCTBOBasIa peskast Tpanuula pasyena; Torqa (byHkuMA ¢, BXOAAMan B (2’), 


paBHa HyVJIt0. 
V3 (2’) Halizem 


= ®, (9), (2") 


rye S — naoulayb TlonepeyHoro CeyeHHA MOVIN. 


B MoMeHT BpeMeHu ¢,, COOTBETCTBYIONIMH MOABJIEHHIO Ha BbIXOJl€ BbITEC- 
HAIOMel 2KUAKOCTH, BJOJIb MOfeJH CyUlecTByeT HeKOTOpoe pacnpeyeseHnHe 
HacbileHHocTH p=, (x). Hamew 3aqaueH aABAeTCA onpefeneHve 3aBHCH- 
MocTH p =, (x) upH t = 

PaccMoTpHM paciipefesieHve HacbileHHOCTH p= (xX) JA HeKOTOpOrO 


b> 1 (DiC. 2). 

V3 (2”) cnejtyer, YTO OMHUM MH TeM >Ke 3HAYCHHAM p COOTBETCTBYIOT IPH 
mH (puc. 2). [ua kKaxxyoro 
t>>t, Moflemb B WeOM noqoOHa yuacrky Moje, MMeBUeMy pH t= ty 
wIMHy XxX, opeseisemMy!o 10 


t>t, 3HaveHHA JIMH, OONbIUMe B OTHOWeHHH 


Bi BbIPa?KeHHIO: 
V (4) 
U8 = 
/ ea), (4) 
ip rye /— qwmuMHa MOjeJM. 
a TloyctaBiaa B (2”), Hatem 
U4 Kak (pyHKUMIO BpeMeHH 3Haue- — 
Hua O, B TOUKe x= 
42 
fe Vaop. 
5 RWN=2N=yHR OO! 
7 2 3 4 a 6 
L 


re Viop — 0ObemM NOp Moje, © 
Puce. 3. Sar ei Seal eee Be a eee cone aX Haligeno u3(2")qnat = ty. 
110 BbITeCHEHHIO Se ay Jaa BbIYHCNeHHA CooTBeT- 


3HayeHHe earners = 0,64-108 Au = 0,06 CTBYIOWMX 3HayeHHH p(t) Boc- 

NOJIb3yeMCA TEM, YTO BCJIEACT- 

BHe NMOOOHA CpeAHAA HAaCbINeHHOCTh MOJeIH AIA Kaxyoro t >t, paBHa 

cpefqHel HacbieHHOCTH yuacTKa WWIMHOH x nput = t,. Cofep»xaHue BbITeCHAIO- 

Hel 2KUKOCTH paBHO, OYBHHO, BbIWeIWIeMy OOLeEMYy BbITeCHACMOM MKHAKOCTH. 
x 


CpeqHas HacbIeHHOCTb 2 —\o(x) dx. Ucnompaya (4) u (2”), npn t=t, 
Tlop 0 | 
Halijjem | 
TAO VA ANN ray 
V d Fi a mens \ 0 (x) dx. 
0 
Orcioya 
Co, = Ve (2) 
\ ee) dx =F) = 2. (8), (6) 
0 


rye A(t) H3BeCTHO M3 onbiTa. 
Yicksiouai Bpemsa u3 (5) u (6), Haligem ) Kak byHKuMIo xX 


Orcioqa p = = = = h(x x). O6patuasn (byHKuua x = O, (p) ECTh HCKOMas (pyHK- 


WHA oacipen neers 
Halijem renepb pacnpesenenne jaBnenuit Bomb MOJle@vIH. 
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Beneycrsue noqo6ua mpu t= t, masenve japnenua ua yuactke oT X= 0 
AO X CBA3aHO C MOJIHDIM NepelafqoM B Moje npH t >t, coorHomeHHem 


AP (x, ty) =AP(, HSM), (7) 
dV 2 
rye Q = a CYMMapHBIH pacxoq, a 3HaveHHe x HaxoguTca u3 (4), 
Jit BbIUHCIeHHA pactipeqeenus pacxojoB Qi (x) 4H Q.(x) npn t=, 


BOCIOJIbSyeMCA TeM, uTO = = 


Q iO 
Fy 

= ————.B To xe Bpema 

Py + Fy 

Me 

corsiacHo (3) 

Fan C 
——1 = = f (0) = | 01 (6) ap. 
Fy Fs a 5 


Tak Kak o(x) HaiiqeHo, To 
onpejenatca Q,(t,x) a Q.(t.x) = & 
= Q(t) — Q, (¢,%). 

Ilo HaliqeHHoMy j\Id MOMeH- 
Ta t=t, pacnpeyejennio JaBeHni 
WM pacXOJOB MOryT ObITb, OVeBUAHO, 
BbIDHCJICHbI OTHOCHTCJIBHBIE MN pPOHH- 
Wae€MOcTH H OTIpefeJIeHbl 3aBHCH- se 
mocTH F,(o) H F,(e). Ilpu stom G29 eG Qo 06 G7 , os | 
CpeqHAH HataJIbHaA NpoHHiae- 
MOCTb MOJl€/IH ONpewedaeTCH MO Puc. 4. Ornocutenbuble mponnuaemocTH, ompee- 
JaHHbIM, COOTBeTCTBY!IOULWM t=O. JleHHbIe 43 oMbiTa No BbITeCHeHHIO H oMpescueH- 

TIpumep 3apucumocteli @,(p) ble MPH cTauHoHapHoM ABHKeHHN CMecH QA 61K3- 
H F, (p), Fy (0), ONpeAeJIEHHbIX NO Koro 3Ha4eHHA Kad PE (TYHKTHpHbIe KDpH- 
H3JIOKEHHOMY MeTOAY, AaH Ha Bble). HecuemenTu popanubiii mecok. CpegHee 3Ha- 
puc. 3, 4. 

Mbi OCHOBBIBaJIHCb JO CHX 
Oop Ha MpHO/IM2KeHHbIX 3aBHCH- 
MOCTAX JIA OTHOCHTeJIbHBIX MpoHuaemocteH. NHetpyyqHo BuyeTb, YTO pe- 
IWeHHe MOXKeT ObITh NOsyYeHO HW JIA Ooee TOUHOH 3aBHCHMOCTH BHA (1), 
eCJIN BbITeECHEHHE OCYUICCTBJIACTCHA pW MOCTOAHHOM Ppacxoje. 


fo) AS 
yeHHe “Ky | grad P] = 0,64-10°; w=0,C6 


és = Uy. { 
JlelicTBuTeJIbHO, TaK Kak pH Q =const U ae const, TO ypaBHeHHe 


(2) nepexoguT B (2’). Bce HaliqeHHble COOTHOIeHHA COXpaHAIoT CHJly, HU OO- 
paOoTka Ce€pHH OMBITOB, MpOBeCHHbIX IPH pas/JIMUHbIX 3HayeHuax U = const, 
ylaeT BO3MOXKHOCTb HalTH CeMelCTBO KpHBbIX p(x) pH U= const, cemelcTBo 


KpuBbIxX F(x) npH U =const wT. q. 
BpiuucJiaad S3HayeHHA 


o o 
NOCH SS es 
Ky|giad P| 
(byHKWMH Bua (1). 
Bcecoro3Hbi HedTera30Bblit 
Hay4HO-HCCesoBalebCKHH HHCTHTYT 


WMTHPOBAHHAA JIMTEPATYPA 


1A. M TlupsBpepy”zsn, Tlpuxka. mate. u mex., 16,6(1954). ® A. M. IlupBep- 
naan. Tp. A3HHU no po6ne nedtu, B. 1 (1954). 3 H.C. Brinkman, Appl. Sci. Res. 
Netherlands, A — 1, Ne 5—6 (1949). 4S. E. Buckley, M. C. Leverett, Trans. 
AIME; 146;.107 (1942), © M{C “Lev erett,~Petr. Technol., 1; Ne 4, november (1938). 
® J. S. Osoba and oth., Trans. AIME, 192, 47 (1951). 


oy v 
SSS MOXKHO [MOCTDOHTb Ce€MECHCTBO 3aBUCH- 
Kolgad Pl ’ P 


x(x) upn U =const u, uckmouaa x, Halirn quia Fy u F2 


Tlocrynuso 
10 1V 1956 
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ACTPOHOMH jf 


9. K. TEPJIMHD u Jl. K. JIEBCKHH 


O MPOHCXO)KAEHWW UHEPTHbIX FA3OB B KAMEHHDbIX 
METEOPHTAX 


(ITpedcmaeaeno axademuxom A. A. Tloakaxoeeim 12 V 1956) 


B padore, BbINOHeHHOH Hamu B 1955 r. ('), OplO MOKa3aHO, TO B KaMeH- 
HbIX MeTeOpHTax, KpomMe He coyep»xkaTca pyre HHepTHble rasbl, Kak Ne u Ar, 
C H3OTONHbIM COCTaBOM, OTJIMYHbIM OT COCTABa 9THX SJIEMEHTOB B 3EMHOH aTMO- 
ccbepe. Takne 2Ke pesyubTaTbI ObIIH MOMYYeHbI H APyrHMH HCCe_OBaTeJAMH (). 

OTH W3OTOMbI HHEPTHbIX Fa30B, KaK HYKHO OBIIO yYMaTb, HMEIOT, 3a HCKJIIO- 
yeuuem Ar*® w uactu He*, KocMM4eCKOe MPOHCXOKeHHE HW OOPa3SOBaJINCb B pe- 
3yJIbTATe AJCPHbIX peak rryOOKOFO OTILEMJICHHA KOCMHYECKHX YaCTHIL OOVIb- 
WOH SHEPrHH C BeLLECTBOM MeETeEOPHTOB. 

B sTol CTaTbe MPHBOJATCHA HOBbIe PeC3YJIbTATHI MO COMepxKaHHlO H H3OTONMHOMY 
COCTaBY HHCPTHbIX FO30B, BKJIIOUCHHbIX B KAMCHHbIX MeTeOPHTax. OTH PesyJib- 
TaTbI TIpHBeeHbI B TAO. 1, B KOTOPy!lO BKJIOYeHbI TakKxKe OMpeesieHHA, NOy- 
yeHHbIe paHee. Kak BHHO, H30TOMHbIM COCTaB KaK He€OHA, TaK HW aprona, BbIJe- 
JICHHBIX H3 H3YYCHHbIX HAMM Me€TeCOPHTOB, COBepUICHHO HHO, YTO XOPOUIO co- 
rlacyeTca C MOJIYYeHHbIMH paHee JaHHbIMH. McKmoyeHHe COCTaBJIAeT, OHAKO, 
mMeteoput «Crapoe [lecbsHoe». 

OOdmee cojqepxaHHe HEOHA, KaK 3TO BUHO, MH WIA STOH Ppynlbl MeTeEOpHTOB 
Oonbue KOIHYeCTBA Afgsg H Afsg, CONePpKAULMXCH B HHUX. ITO CBA3AHO, OUeBHHO, 
C TeM, YTO IPH AeCpHbIX PeakUHAX OTIeCMMeHHA OOpasoBaHHe OOJIbIIMX KOJIN- 
YeCTB H30TONOB HEOHA, MO CpaBHeHHIo C H30TONAaMH aprona, ObliO CBA3aHO C OOJIb- 
IueH pacipocTpaHeHHOCTbio B KAMCHHbIX METEOPHTAaX JIEPKHX IJIEMCHTOB C NOpsAL- 
KOBbIM HOMepOM JO 20, H3 KOTOPbIX MOryT ObITb NOJTYYeHbI H38OTOMbI HeEOHAa, 4eM 
OoMee THKEbIX BIICMCHTOB, H3 KOTOPbIX MOFyT ObITb NOYYEHbI H3OTOMbI aprona. 

IIpeqcraBaseT MHTepec MORCUNTATh CKOPOCTb HAKOMJICHHA M30TONOB HeOHa 
HM aproua B OTJeJIbHbIX OOpa3llaX KAMCHHbIX MCTCOPHTOB H CpaBHUTb 9TH JIaHHbIe 
M@xK]y codor. 

Hakomenve HHeEpTHbIX Fra30B KOCMHYECKOFO MpOHCXOMKACHHA JOJDKHO 3aBH- 
CeTb OT BJIMAHHA CEAYIOWMX CaKTopos: 1) OT AWHTeDHOCTH OOsyYeHHA MeTeO- 
puTa KOCMHYeCKMMH YaCTHILaMH, 2) OT HHTCHCHBHOCTH KOCMHYECKOM paMallun, 
3) OT XHMUYeCKOrO CocTaBa MeTeopHToR, 4) OT ryOHHbI 3aleranusd Hu3syyaemoli 
mpoObl B Tele MeTeOpHTa. 

PaccuHTaHHble HAMM CKOPOCTH HaKOMNJICHHA MHEPTHbIX Ta30B MIPHBeeHbI! IIs 
Ppa3JIM4HbIX MeTEOPHTOB B TaO. 2. B HauIMx pacueTax JIMTebHOCTb OOyIeHHA 
Mbl CUHTAJIH PaBHOM BOSpaCTy HCCJIEOBAHHbIX MCTEOPHTOB, “yCTAHOBJICHHOMY 
no Ar c maccon 40. 

V3 sTuX [aHHbIX BHAHO, YTO MAKCHMAJIbHa CKOPOCTb HaKOMNJICHHA KOCMH- 
4veckoroO aproHa HM HeOHaA YCTaHaBJMBaeTCA Jad MeTeoputa TloqBapHuKal. 
Pa3Mepbl STOrO MeTeOpHTa HEBEMKH, a NOITOMY HY2KHO C4HTATb, YTO OH Mpo- 
CTPeJIMBaJICA KOCMHYCCKHMM YaCTHIaMH HacKBO3b. B yApyrux oOpasilax cKO- 
POCTb HakKOMJICHHA APrOHa KOCMHYECKOLO MpOHCXOKJCHHA 3HAYHTEIbHO MeHDILE. 

KoumyecTBo HeOHa, OOpasyromleecA exKErOMHO B UCCIEMOBAHHbIX HaMU Me- 
TCOPHTaX, JOBOJIbHO pasmMuHO. Tak, Hallpumep, Jia MeTeopuToB «OxaHcky, 
<[eppomalickuii nocenox» u «KyHauiak» (YepHad pasHOBUAHOCTb) ycTaHaBsJIH - 
BaeTCH OTHOCHTCJIbHO MCHbIMaH CKOPOCTb HaKOMJICHHA KOCMHMYeCKOrO HeOHA, 
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J Bmuroey 


yem julia MeTeopHToB )KoBTHeBbIi XyTop, EenosKa, Capatop u Ilepso- 
malicknit Tlocenox (cepas pa3HoBHgHocTb). B mocneqHux exeroqHad NpOyK- 
MA ocTuraeT 3HayeHHA, NOmyuenHoro Aaa MeTeoputa [laqBapHuKan. 
CneyyeT OTMETHT, UTO AIA HEKOTOPbIX MCTEOPHTOB, CHJIbHO Pa3JHYAIOULUXCA 
10 BOSpacTy, eKerOfHaA NPOAYKUMNA KOCMHYCCKOFO HEOHA NPHMEPHO OMHAKOBA. 


Tak, HampuMep, cKopocTu o6pa30paHua Ne, Ne” nu Ne22, B meTeopuTax Ca- | 


patos, Evenoska u I[leppomaiicku I[locenok He CHbHO OTJHNaIOTCA H 
B I€pBOM IIpHOJIH2»KeHHH MOXK- 
Ta6Oauna 2 HO CUHTaTb HX OJHHAKOBBI- 
mu. I]o Bo3pacTy «xe Mep- 
BbIe Ba OOpa3ia B 6—7 pas 


pee nonatee Agres\ a coee'| yye2a!l Nezin| Newel Hee lBee wey | CTAPLIE MOGIeRHerOe. Vance 

COBNayleHHe JaHHbIX IO CKO- 

pOcTH HaKONJIG€HHA HEOHA B 

MeTeCOpHTax, PasJIMYaroulix- 

Oxanck OFGu Os Oes amd Onimecly Callao o 33 | 0,3 ! > 

EnenopKa 1,0) 4,3|43° | 42°. | 43 7 | 0,07 CA NO BO3pacTy B HECKOJIb 

Caparos 1,6 | 4,0] 10 13 10 80 | 0,224 KO pa3, MOKeT CJlY2KHTb 
Bio poéswte 00] 4.2 | iT) 471" O56 | 140 -— 

YKoptHesplii Xy- neat YKa3aHHeM Ha TO, TO HHTCH- 

Top Z5\, 2A) 2 | eee [20 130 | 0,107 . i 

Mie peouatcnat CHBHOCTb KOCMHYeCKOH pa 

TlocenoK: WWauvH He CHJIbHO H3MeCHA- 


gepHaw pa3Ho- 


BUAHOCTD Ol) PB i te all | Ga) | , yacb B TeCYeHHE HCKOJIbDKHX 
cepat  pasHo- 0,049 ‘i 
pianoere 3,3] 45|42 | 42; | 26 90 MMJIMapoB set. Eco mpu 
KynHautak, cepaa 
pa3HOBHAHOCTb daa 6 10 60 | 0,200 Pate Senate 
Taapapuuxati 10 90116 419 137 — | 0/008  UTO KOMeOaHHA B eKerORHOK 
NpOAYKUHH HHEPTHbIX Ta30B 
* B (cm®[r - rom) + 10#. B Me€TeCOPHTaX BbI3BaHbl B 


IepBylo O4epeb HEOJMHAKO- 
BOH 9KPaHHPOBKOM MeETeOPHTOB UH pa3svIMUHeM B HX XHMUYeCKOM cocTaBe. UToO6bl 
PpelIHTb STOT BOMpOC, HeEOOXOAMMbI JabHeMwHe UCCNe,OBaHHA. 

OcoObili HHTeEPeC NpeACTABJIAIOT P€3yJIbTAaTbI, NOJIYIEHHbIe MPH UCCIeOBaHHH 
Ta30B, BbIJeJICHHbIX H3 MeTeopHTa Crapoe I[lecbaHoe, KOTOpbIli OTHOCHTCA 
K pe€KOMy THITy axOHApHTOB — xaqHHToB. M3yyenuve storo oOpa3zia 6bim0 
BbISBaHO CcoodmjenHeM B. B. Uepypinuesa c coTpyqHuKaMH OO H3ObITOUHOM CO- 
ylep2kaHHu YreswHaA B MeTeopuTe (°). 

[lo HauIMM JjaHHbIM STOT METEOPHT COAepxKUT HE TOMbKO OOMbUIMe KOMHYe- 
cTBa He, Ho u OoubuiMe KOMYecTBa Ne x Ar. KonmuectsBo nocmequux JByx 6oee 
YeM Ha Ba NOpsfka NpeBOCXOHT Te COfepxKaHHA, KOTOPbIe MBI YCTaHOBMH 
B J[pyrux MeTeopuTax. SICHO, YTO H3/OX%KeHHbIE PaHee COOOpaxkeHuA He MOryT 
ObITb IPHMCHEHBI HH JI OObACHCHHA COZeEp2%KaHUA MHEPTHBIX Ta3s0B B/STOM 
METEOPHTe, HH JIA OObACHEHHA UX M3OTOMHOFO cocTaBa. | 

QTOT METEOPHT COfepxKUT HECKOJbKO NMOBBICHHOe COfepxKaHHe panose- 
MCHTOB H, HECMOTPA Ha STO, BOSPACT EPO, BbIMHCJICHHbIM MO BKJIOUeHHOMY TewHI0, 
OKa3bIBaeTCA paBHbIM 8—10 MuNHapyaM NeT, B TO BpeMaA Kak BOspacT no Ar?? 
coctaBiset sBeero 4200 .10' mer. Cnegyet yuecTb, uTo Gonbilan vacTb renus 
MeTCOPHTOM yTepsHa. Takum OOpasoM, SICHO, YTO STOT METEOPHT COepxUT Gosb- 
IN0€ KOJIMYeCTBO H3ObITOUHOPO Te, HE CBASAHHOE C pacnayomM Tex payuoaue- 
MeHTOB, KOTOPble COfepKaTcH B HEM. OTOT resHi TaKxKe HE MOKET ObITb KOCMH- 
YeCKOrO MPOHCXO*KeCHHA, TAK KAK B HEM MbI COBEPUICHHO He OGHApyxKIH relHA 
c maccoii 3. B Apyrux xe OOpasuax KaMeHHbIX METEOPHTOB, KaK 3TO BHHO H3 
WaHHbix Tad. 1, comepxanue He® cocrapuner 2—3% oT o6mero KONHUeCTBA 
revs. 

OTOT METEOPHT XapakTepeH elle TEM, UTO H3OTONHBIMI COCTaB Kak HeoHa, Tak 
M aproua 3/\eCb COBEPLICHHO Jpyrou, ¥eM B Apyrux oOpasuax. M30ronupili cocraB 
9THX JJIEMCHTOB JOBOJIbHO OMH30K K H30TOMHOMY COcTaBy STHX ra30B B Halieli 


40 
armocdepe. Mcxsouenve coctTaBaser OTHOMIH Ne, ae KOTOpOe 3]eCb 


Apyroe, ¥eM JWlst aprona BOSAyWIHOrO NpoHcXomeHUA. 
MoxkHO TpeANONOHKUTb, YTO STH V3OTOMBI, 3a ACKIOURHHeEM Ar*°, neppHuHoro 
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MIpOMCXOKJCHHA M ObwIH 3aXBaYeHbI BeWIECTBOM MaTeOpHTa 43 OKpPyxaBIUel 
ero aTMociepbl B MOMCHT 3aTBepseBaHHs. 

Ecav 9T0 Tak, TO MOXKHO, HCNOb3YsH JJAHHBIe MO pacCTBOPHMOCTH HHepTHbIXx 
ra30B B CHJIMKaTHBIX pacnlaBax, NOACUMTaTb Naplvasbuble AaBeHuaA resus, 
HeOHa MW aproHa B STOM aTMOC(epe, KOTOPaA OKPy Kala BeLLECTBO MeTeOpHTa 
B MOMEHT ero 3aTBepfeBaHHa. B HaluHx pacueTax MbI HCNO/Ib3OBaIH KOSqpHUNeHT 
PacTBOPHMOCTH revIHA B pacnviaBe radOpo-ynaa3a, paBHbii 2,84-10-* cm®/r (*). 
Kpome Toro bl jonycTunu, 4TO mpH Temnepatype  1£00 — 2000 °C 
PaCTBOPHMOCTb HHEPTHbIX Ta30B HE CHJIbHO OTMMYAeTCA OT PACTBOPHMOCTH re- 
JMA. BeluucneHHble 3HaYeHHA NapWNasbHbixX aBMeHHi HHEPTHbIX ra3oB Cyefy10- 
me: 


Tas Tennk Heon Aprox 
TlapuuvabHoe JaBeHHe, B MM > 2200 ~QY ~ 0,7 


V3 9THX aHHbIX BHAHO, YTO MaplMabHOe JaBJeHve TeMA cOCTaBIANO 
2200 mM pT. cT. Takoe Goubui0e JaBIeHHe FEMA MOF/1O COXPaHHTb TOJIbKO OUCHB 
Oonblioe KOCMHYeCKoe Tes. 

Takum OOpa3oM, NOJIYYeHHbIe HAMH JaHHble M0 COep2KaHHiO HHEPTHBIX ra30B 
B MeTeopHTe Crapoe I]ecbaHoe, MOryT CYKHTb HOBbIM TOATBeEpxKJeHHeM FH- 
moTesbl OOpa3s0BaHHA MeTeEOPHTOB pH pacnaye OMHOrO HH HECKONbKUX TeW, 
HMCIOWHX pa3Mepbl WiaHeTbl. OTH UCCMeOBAHHA HEOOXOAMMO NPOOMKUTb UH 
OMpeJeHTb COMepxKaHHe HHEPTHBIX Ta30B B MeTeOpHTax CcamMoro pa3HOOoOpas- 
HOrO CcocTaBa, MpHyemM ocoO0e BHHMaHHe cyieqyeT OOpaTHTb Ha H3yyeHHe MeTeO- 
putosp Tuma Crapoe IlecbaHoe. STO facT BO3MOXHOCTH, C OMHOH CTOPOHHI, Cy- 
AUTb O KOCMHYCCKHX peakUHAX, NPOMCXOAAWMX B MeTeEOPHTax, a C ApyroH — 
NO3BOJIHT pa3pellHTb BOMpOC O Ta30BOM cocTaBe aTMOCiepbl MepBHYHOrO 
Tela, KOTOPoe ObINIO POMOHAYAIIbHHKOM Me€TeEOPHTOB. 


Iloctynuao 
12 V 1956 


UHMTHPOBAHHAA JIMTEPATYPA 


£9. K. [Tepauur, Brona. Komncc. no onpeg. a6c. Bo3pacra reonorny. dbopmauul, 
i i (Gs), “PI 1, WOuld — KG Mo Iki UNE eb (USI 12, IN alc 
beck. K. }. Mayne, Nature, 176, No 4485, 733 (1955).- * B B. Wepabuneer, 
Tp. 1 # cecc. Komucc. no onpea. abc. Bo3pacta reosorvy. dopmanuh, 1954. 49. K. Tep- 
auur, JIAH, 27, No 1, 23 (1940). 
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Jloknagp Akanemun HayK' CGCP 
1956. Tom 110, Ne 5 


MATEMATHYECKAH ®H3HKA 


HW. A. KBACHHKOB 


O NNPHMEHEHHH BAPHALLMOHHOLO NPHHILHWNA 
B H3HHFOBCKONM MOJEJIMV ®EPPOMATHETHKA 


(ITpedcmaeaeno axademuxon H. H. Boeoatboseim 10 V 1956) 


PaccmaTpHBaemad Moyerb NpescTaBseT coboli pemerKy u3 JV Heno_BHKHbIXx 
y3JIOB, B Ka2KJOM H3 KOTOPbIX HaXOJHTCA SJICMeCHTAapHbIM MarHHTHbI MOMeHT 
U.S, IIPHYeM os IIPHHHMAeT TOJIbKO Ba 3HayeHHA: | u —l. PamuabTOHMAaH CHCTeMBET, 
NOMe€WIeEHHOH B MarHuTHoe nome H, umeeT BHI: 


rl N N 
eS a Jij9i9; — BH >} 9:, Cet 
ix] i=] 
re i H J O8HaAYatoT HOME€pa Y3JIOB, Vox — HHTerpaJibl JJIEKTDOHHOrO oOmMeHa, 


OTHOCAIIHeCA K y3JlaM C HOMepamMH i H /. ClefyeT 3aMeTHTb, UTO BbIpaxenne (1) 
oTaIMyaeTca OT PyHKUHH TamumbTOHa, MosyYaeMOH B NOMAPHOM MOJeH MeTas- 
0B(!), TEM, UTO BMECTO CKaJIAPHbIX MPOHSBeeCHHA CNMHOBbIX ONepaTOpoB B Mep- 
BOH cymMe (1) croaT npousBeqeHua UX Z-KOMMOHeHT. [IpH BEIyMCMeHHH CTaTH- 


CTHYeCKOH CYMMbI 
pee yy e-E|0 (2) 


Oy=+1,--.,op=+t1 


OObINHO Mpeg_mOosaraioT, ITO y3JIbI peuleTKH PaBHOMpaBHbl MH 4TO eHCTBHe Mar- 
HHTHBIX MOMeHTOB pacIIpocTpaHAeTcA TObKO Ha OM KalIUUX cocesen: 


J, i uv j —OnMxKalne cocelH, 
dep J G5; => | (3) 
O BO BCeX OCTaJIbHbIX CLyUaAX. 

BpluncieHHe CTaTHCTHYeCKOM CyMMbI (2), CpaBHATeIbHO NpocToe B Oj;{HO- 
MePHOH MOJQIH, BCTpedaeTCA CO 3HAYHTEJIbHBIMH TPYHOCTHMH y2Ke TIpH pele- 
HHH miocKoH 3ajaun (?). B TpexmepHoM cJlyyae aHaJIMTHYeCKHe BbIPaKeHHA 
JIA CyYMMbI COCTOSHHM UM3BeCTHbI TOJIbKO B CJLY4aAX OUCHb HH3KHX MH BbICOKUX 
Temnepatyp. 

Hactoslad 3aMeTKka NocBaAlleHa BbIBOJY Ha OCHOBaHHH BapHal\HOHHOro 
npHuuuna H. H. Boromo60na upH6OiMxKeHHOrO BbIPaKeHHA CTATHCTHYeCKOH 
cyMMbI (2) qwia 0ObIxX Temnepatyp. BapwaunonnEli upwnuun H. H. Boro- 
JHOOOBa 3aKsIOUAeTCA B cCwefyIOWleM: raMMJIbTOHHAaH (1) pasOuBaeTCA Ha Be 
uactu E, u E, Tak, uTo6bl cyMMma (2) c onepaTopom Ep BblyHcAJacbh Sosee 
usm MeHee JlerKo. IIpH 3tTom B Ey wu Ey, MoryT BOTH Napamerpbl, KOTOpbie 
onpefeIsIOTCA B JambHelimiem. Jloka3aHo, TO BepXHAA panna CBOOOMHOH 
asHeprunw F< Foyup OMpesemAercA COOTHOMeHHAMH: 


F sap = —64I1n Zint> (4) 


ee 
Zint = Leer; 
Zp = Sp {e-fl9}, S= 4 Sp {Eye}. 
0 


Tlapamerpb pasjenenusa, Boulequime B Ey Hu E,, a CiefOBaTe/bHO, B Zo H S, 
onpeesAoTCA H3 YCJOBUA MHHHMYMa BepXHel rpaHul{bl CBOOOMHOM SHEprHH. 
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IIpumMensaa H3JIO2KCHHbIM MNpWHUAM K HallleMy CJlyuawW, TlOJIO2KHM: 


N 
— 7 =n (% —x) Da, 


i=1 


(5) 
Bem Sot ioe iS, 
i+j 
hier — - = =, Y¥ — HeKOTOpbIi Tlapamerp. a cormacHo (4)*: 


[Zins (Q)1* = 2chy (H —7) exp {uy thy(H —x) tay LS Ki thts (H—y} 


i¢j 
(6) 
[lapametp y onpefensetca 13 anata 


thy (y— H#) = EK, He 


(7) 
1 
| — > Kit 5 eek 


B Tom cyyuae, Kora JemaeTca yMpoulatollee MpesnouoxKenne (3), B TMody- 
YeHHbIX BbIPaKeCHHAX HafO MOJOXRKUTb 


N 
Di Ki = eK, (8) 


Uo | 


rye ¢C—uncO OM KAaHWUX cocefeH MOOCrO H3 aTOMOB. 

Bygem cuntTaTb novyyaeMy10 Fup TpHOJIWXKeHHbIM BbIPaKeHHeM IIA CBO- 
6oqHOH 9HeprHH, a Zin; — UpHOMKeHHOH craTucTHYecKOH CyMMOH Haller 
mojemH (1). UroObl cpaBHHTb MoJyyeHHoe BbipaxeHve (6) C H3BeCTHBIMH 
B JIMTepaType, pacCMOTPHM C/ly4aH HH3KHX HM BbICOKHX TemMepatyp. B nepBom 
cnyuae, cunTad 6<cJ, BbIpaxkaeM pe3y/IbTaTbI B BUJe pAAOB MO cTeneHsaM 
Mao BesHunHbl e-*, [IpuOsm2xeHHoe pewieHHe ypaBHeHua (7), MosyyeHHoe 
C MOMOIMLbIO MeTOa NOCJeMOBATeJIbHbIX MpHOMKeHHH, OyeT UMeTb BUA: 


yes Olde De 2 (Ket) __ 8cKe* (Ketp#) +... J. 


OrpaHHuHBadch BeMYMHaMH TopsayKa e—2k¢, nonyuum us (6): 


il 
(Zia) Bow Yn coalcn cae eee (9) 


OTOT pesybTAaT B Mpefedax YCOBMeHHOM TOUHOCTH coBMayaer c_ BbIparKe- 
HveM, CuleqylouluM u3 (1), (2) u (3) HenocpeycTBeHHO (3): 


N 


Ke 
— N 
Me, oo at 2 +H) [1 + Ne-2v-4 —2Ke + - e412 HG AK (¢—1) + 


+ (SO ema aKe 1 gle 


B cayuae BbICOKHX TemMepatyp §>S>cJ npH6OmKeHHoe pemlenue ypaBue- 
Hua (7) HMeeT BHI: 


ek th 27% 
ri oe 
ch*n.we 


UX 


* OToT Ke pesybTAaT NOMyYaeTcA TIpH paccmoTpeHHH MoeNH levsenGepra. 
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Hickmouaa x u3 (6) H pasnaraa nonyunBueeca BbIpaxkeHne B pa mo K 
¢€ TOUHOCTbIO Jo K°, nowyauM: 


Zing (2 chyHt)” [1 +5 Ke thu H + £ K? cN (4c thn + (Ne + 4c) th4y.%)|. 
(10) 


STO BbIpaxkenue copnagaer upu N >> c c pesyabratom OnexopcKoro (4): 

IIpu BbIBOJe BbIPaxKeHHA A HAaMarHHYeHHA BOCHOMb3yeMCA Tem O6cTOS- 
TEJIBCTBOM, YTO CpeqHHH MarHHTHbIf MOMCHT YaCTHLbI onpesenaerca op- 
MyJIOH: 


Orctofa, Uclomb3sya (6) u (7), Momyyaercs BEIpaxKeHHe, coBmayaioulee c 
pesyJlbTaTOM (peHOMEHOJIOrMYeCKOlt Teopun Beiicca (°): 


I H I 
wp = the(G +25), (11) 
rye p —uHCJIO Y3JIOB PelleTKH B e€HHHUEe oObeMa; l= Mo — Hamaruuuennre, 
OTHeceHHoOe K efHHHWe OObema. IIpu 3Tom Touka Kropu O69 u «BeliccoBa 
MOCTOAHHaAA» 7, ONPeAeIAIOUlaH BHYTpeHHee MOJIekyYJApHOe Moe, MaloTcaA 
COOTHOIMCHHAMH: 


N 
4 N ij 


TakuM OOpa30M, C MOMOMbIO rpyOoH H3MHrOBCKOH Moyen (1) Hu BapH- 
alMOHHOrO npHHuHna (4) yqanocb NomyanTbh MpHOmHxKeHHOe BbIparxkeHHe (6) 
CTaTHCTHYeCKOH CYMMBI, OMNHCbIBaIOWLee MAKPOCKONMYeCKHe CBOKCTBa (peppo- 
MarHeTHKa BO BCe€M HHTepBawle TemMMepaTyp. Ita opmyvia NepeyaeT He TOJIbKO 
Ka4eCTBCHHbI€ OCOOeHHOCTH (pPeppOMarHHTHOTO KPHCTaJwJla, HO, B TOH %e Mepe 
Kak (PeHOMEHOJIOrHYecKad TeOPHA, JlaeT KOJIMYeCTBEHHOe CorjacHve C 9KcepH- 
MCHTAJIbHbIMH JlaHHbIMH. CBepx pe3yJIbTaTOB TeopHH Belicca nomyyeHa CBA3b 
(12) KpuTuueckoh TemmepaTypbI C MHKPOCKONMYeECKHMH XapakTepHcTuKaMH Jj. 
Tak KaK BeCJIMYHMHbI OOMeCHHBIX HHTerpaJiOoB TOUHO He U3BeCTHbI, OMeCHHM 
nopayqok J B upeqnonoxwenun (8). Cuuraa T, = 1047°, unco OnMxKanunx 
cocegeH JIA OObCMHOLEHTPHPOBaHHOH peuleTKH C~ 8, OMyUHM JIA wKeuesa 
Ppa3syMHbIH pe3yJIbTaT: 


‘| ~1,8-10°' 9pr. 


ihe 
ae gata 


B saKkovenve Bbipaxkaio riryOokylo OnarogqapHoctb akay. H. H. Boro- 
JNOOOBY, KOTOPbI IpeqoxKU TeMy 3aMeTKH HW JKOOe3HO TpefocTaBHl OoKa- 
3aTeJIbCTBO HCNOJIb30OBaHHOrO BapHalMOHHOrO MIpvHuuna. 


MockosckHit rocyapcTBeHHbIM YHHBepCHTeT Tloctymust0 
um. M. B. Jlomonocosa 8 V 1956 


IMTUPOBAHHAS JIMNTEPATYPA 
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PH3SHKA 


A. A. BAP®OJIOMEEB, P. WH. TEPACHMOBA uw JI. A. KAPTIOBA 


BO3MO)KHbIM NPHMEP AHOMAJIbHOTO PACTIAJIA 
rHNEP®PATMEHTA 


([1pedcmasaeno axademuxom JI. A. Apyumoeusem 25 V 1956) 


O6syueHHad B cTpaTocdepe Mauka H3 56 9MYJIbCHOHHBIX CJIO€B HCMOJIb30- 
BalaCb JIA H3YYeHHA HeCTAOHJbHbIX YacTHY. COM, H3POTOBJICHHbI€ H3 9MYVIb- 
cnu Tuna P, umeiu Tommy 330 wu quametp 10 cm KarKgblli (cM. TaKxe (+, ”)). 
OyHa 43 OOHapyXeHHBIX IPH MpOCMOTpe BTOPHUHHIX 3Be3, Obluia NpHMmHcana 
HeECTAOHJIBHOMY OCKOJIKY, pactayarouleMyCcs! C AHOMAJIbHO MaJIbIM 9HEPpProBblye- 
JIGHHeM. 

TleppuyHan 3Be3qa THmal8+4n.V3 nee Bolmeraer uacTulja a (pyc. |) u Ye- 
pe3 39 u mpoGera pacnajaeTca C HCMyCKaHHeM JBYX 3aps2KeHHBIX YaCTHL: Bb UC. 
OGe nocieqHHe OCTaHaBJIMBaIOTCA B IMYJIbCHH, MpOUAA B HEH COOTBETCTBEHHO 
15,5+0,3 mm u 4,0+0 5p. Cnegpt a, bu Cc KOMIIMaHapHbl C TOUHOCTHIO JO 2°. 
Yroa Mexyy cieqamu b uc paBeH 169+4°. 

Caney a umeet 3 TpocBeTa HW He HMeeT 3aMCTHBIX CJICOB 5-3JIEKTPOHOB. ITO 
corslacyeTcd C lIpemouOxKeHHeM, YTO YAaCTHIa A paciasacb Nocje OCTAHOBKH 
HIM Tepe camo ocTaHoBKon. Jia oWeHKH ee 3apaya Onis0 TpoBeyeHo HU38Mepe- 
HHe TvowaqH MOuepHeHHA B cyleqe rpaduKo-csoTomeTpnyeckuM crocobom (?). 
IIpu ysermuenun ~4500 x u300paxeHHe cmeqa NpoekTHpoBasocb Ha 9KpaH. 
Koutyp cueqa akkypaTHO 3apHCOBBbIBaJICH KapaHauioM, TIpHuem WIA KaxKOK 
TOUKH KOHTypa MOJIO%KCHHE MHKPOBHHTA MUKpOCKONa BbIOMpaOcb TaKHM, 
qTOObI H300paxkeHHe Cea B AaHHOM MecTe ObIIO HaHOolee UeTKHM. KouTyp cea 
MepepHCOBbIBaJICA 3aTeEM Ha OTPUKCHPOBAHHY!0 PCHTTeHOBCKY!O TWICHKY UH 3aJiH- 
Baca TyubI0. []noulayb MOyyeHHOrO u3800paxKeHHA cea OUpesenaAnach 10 
yuacTKaM B 12 uw Cc MOMOMIbIO (oTOMeTpHyecKOH ycTaHOBKH. M3mepeHua Bes - 
YHHbI TOMA YYACTKOB CJYKHJIH MepOH HOHH3aIlMM YaCTHIbI B JAHHOM mecTe 
cea. CpaBHHBaJIHCb H3MepeHHA BAOMb Ceqa Aa C M3MeEPpeHHAMM T1OMayU He- 
CKOJIbKHX CJIEQOB MpOTOHOB, «-yacTHy HW agpa Li. [I]pnuem yaa yMenbmenus 
BOSMOXKHDIX OWIMOOK JIA CpPaBHEHHA OTONPAaJIHCh CefbI C TEM 2HKE YOM HaksNOHA 
K NJIOCKOCTH SMYJIbCHH %, YTO M y HCCMeqyemoro cnega a (tg «=0,23). 

M3 MpvBeyeHHbIX H3MepeHHli CeAOBaNO, YTO 3apA YaCTHUBI a 2,<3, HU NO- 
BHMMOMY, Jake MeHbuse 3. C pyro cTOPOHbI, NMOMa_b ceqa A HECKOMIbKO 
MIpeBbillasa TOWab COOTBETCTBYIOWIMX YU4ACTKOB B MPOTOHHbIX cyeqax, v3 
uero CJIeqOBaO, YTO TO KpaHelt Mepe Macca YaCTHUbI A MpeBbllllala MpoTOH- 
HyloO Maccy. 

CueToM 3epeH, a TaKXKE CYCTOM TIPOM@XKYTKOB B Culefe OblIO yCTaHOBJeHO, 
uTo cleq b MpvHaexUT m-Me3OHY, OCTAaHaBMBalOMemMyca B aMyabcnH. Ilo- 
CKOJIbKy B MeCT€ OCTaHOBKM =-Me30Ha He 3aMe4eHO Cylefa p-Me30Ha pacnaja, 
cneq 6 cneyyeT MpunucaTp wm -mesony. Ero 9Heprus c yyeTOM BO3MOXHOrO cTpa- 
ruivura npoOeros onpeyeena paBuot 29,4+-1,2 Mss. Topmosnaa cnocobunocTb 
UCNOIb3YeMOH SMYJIbBCHH B Npefenax 1—2% coBnafala Cc TOPpMOsHO! cmoco6- 
HOCTbIO SMysbCHH Uapopy G-5. ostomy qua onpesenenusa Sueprun erKUx 
YacTH, 10 UX Npoberam UcHOMb3OBaINCh TaOAMUBI (4), a SHEPrusd OCKONKOB NO 
ux npoberam onpeyeaacb COrmacHO JaHHbIM, MpHBe_eHHbIM B paGoTe (>), 
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PaccmaTpHBaeMblli Cilyua He MOAET ObITh HHTepliperHpoBaH Kak AepHoe 
pacienieHue oT L-rumepoHa, Tak Kak pu mornomenun L- rMlepowa A,pom 
corjiacHo cxeme [eum — Manua qokKHa HATH peakuna LD + p->A° + n. Hs To- 
ro *akTa, 4TO CMe KOPOTKHH, culeqyeT, YTO paculenmeHHe Moro IIpOH30HTH B 
pesyIbTaTe 3axBaTa % -runmeponHa WerKHM spom Tuna C, N,O,aue Taxenp, 


\Pinte,, 4 


kak Ag u Br. Borer m-mMe30Ha IPH 3TOM CTAHET BO3MO>KHDIM JIMIUb B Cyyae, 
ecm A®-yacTHWa MOrlOTHTCH OCTATKOM spa, KOTOPOe B CBOIO OUepeslb 
JlOJMKHO HaxoguTpea B TOKOe. A°-gacTHa OKA 3aTeM pactiacTbca BHYTpH 
MOKOAMErOCA OCKOJIKa HW HCIYCTHTb 7 -Me30H. Pa3ymeeTcaA, TakKOW Mpouecc 6e3 
BbIeTa 3ApAXKCHHbIX YACTHIL B MepBHYHOM akTe HM Oe3 NMepeqayH uMMysbca 
ocTaTky sAspa, 3axBaTpipaiomero A°-yacTHly, BECbMa HeBeposATeH, ecu BOOOLE 
MH BOSMOXKEH. 

Ha 9TOM OCHOBaHHH CJIyual OblJI HHTepIpeTHpOBaH Kak paciiaj{ HecTaOMJb- 
HOrO OCKOIKa, accouMMpoBaBluero A°-yacTuuy. I]pu ananuse pa3siH4HbIxX BO3- 
MOXKHBIX CXE€M pactlaja OCKONIKa C4HTaNOCb, TO KOHeEGHOe APO OTMAYH C 
JOM2KHO ObITh CTAOHbHO (UM UMeTb OONDIIOH NepHoy nOoNypacnaya) OTHOCH- 
TeJIbHO HCMyCKaHHA 3apAXKCHHbIX YACTHIL B COracHH C OTCYTCTBHEM CJIeQOB N0- 
cmequux. Kpome Toro, JIA CYWIECTBOBaHHA OCKOJIKa AM4 B TeyeHHe BpeMeHH 
mposeta 39 » B aMybcnu (~ 101? ceK.) CuHTaacb OOa3aTeJbHbIM CTAOHJbHOCT 
apa M4! oTHocuTebHO MCHyCKaHWA HYKJIOHOB. 

V3 AByXdacTH4HbIX CxXeM pacnaya C pesyJbTaTaMH W3MepeHHH corjmacyercs 
TONbKO CxemMa 


a4 —> Het +a + OF 
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rye aHepropbiyjesieHne Q=~31 Mss. Ognako nNosyyalolleecHh B 9TOM CJIyyae 
gHaueHHe sHepruu cBa3sH A°-yactuib! By = 26 MB CMHUIKOM BeJIHKO H He 
cormacyeTca cO cpeqHHM 3HayeHHemM Ba H3 H3MepeHHH APyrHxX aBTOpOB 
(1—-2 Mos). Ilo tem 2xe cooOpaxkeHHaAM He NpOXOAHT, NOBHAMMOMY, H Ba- 
pHaHT TpexuacTHyHOH CXeMbI: 


aH*—> He? +0 +n+ Q, 


Jit KOTOporo c yyeTOM BCeX OMIMOOK u3MepeHHli, crparsiMHra mpoOeroB u 
HeOIpeCCHHOCTH KPHBbIX MpoGer — sHeprua NomyyaeTca sHayenne Q =(31,0-- 
+ 1,6) Map u Trakum o6pa3om, Ba =(5,1-K 1,8) Mop (cunraeTca, 4TO One 
= 00,921 0,22 Mop (°))- 

V3 Bcex MpoatasH3VpoOBaHHblX TPeXYaCTHUHBIX CXeM paciiajja He MOryT 
6bITb OTKJIOHEHbI 10 TEM JIM HHbIM COOOpaxKeHHeM TOJIbKO CJIeAyIOULHe TPH 
CX€MBI! 


e 


MB + He +74+ Q1 


Q,=50+8 Mss Ba =—7,5+9 Mop (1) 
AHt*—> «x + Het+7~+Q2 

Q, =51+9,5 Mop By = —6-+10 Mop (2 
aHe? +x + Lii+n+ Qs; 

Q, = 35,5 +2,2 Mop By =4,2+2,4 Mop. (3) 


TakuM o6pa30M, paccmaTpHBaemMbBI culydai mpeyctaBsseT coOok 1HO0 
pacnay runepiparmenta ,He? c OTHOCHTebHO OoNbWIHM 3HayeHHeM Ba = 
= 42+ 2,4 Mos, mH60 paquamvoHHblii pacnay HecTaOGusbHOrTO ocKOIKa aH? 
unk ,»H* c BbimeTOM Y-KBaHTa c 93HeprHeH Ey cooTBetcTBeHHO 19-+-8 Mop 
wiH 20-9 Mss. (Heonpefenennoctb Ey odycIOBHBaeTCA B OCHOBHOM 
OuHOKaMH pH onmpeeneHuH HanpaBJIeHHA BbIIeTa WaACTHLBI C.) 


B nacTosmee Bpema H3BecTHO OKOIO 100 cry4aeB pacnaga runepdparmMeHTos. 
TakuM oOpa3om, mpH cnpaBegmuBoctTu cxem (1) uM (2) HaOmo,eHHbIN Cyyan 
MOr Obl COOTBETCTBOBATb OTHOCHTCJIbHOH BEPOATHOCTH payHauwHOHHOrO pacnaya 
ranepparmenta oKoo0 1%. TloBugqumMomy, MexaHH3M OOpa30BaHHA Y{-KBaHTa 
B paCCCMaTPHBaeMOM CJIy4ae MOF ObITb TAKHM Ke, KaK IPH AHOMAJIBHOM 7—. Pac- 
aye C KOPOTKONPOOexKHbIMH .-Me30HaMH WH Mp paWal\HOHHOM pacnase t-Me- 
30HA 110 Cxeme t—> 3+ (TeM Ooslee, YTO 3HAYCHHE [JIA BEPOATHOCTH payvallHou- 
HOroO pacnajla OCKOJKa MOMKHO MOJMYIMTb TeopeTHyeCKH O1H3KHM K 1% MO TeM 
*Ke (opMyviam (*), YTO HW AIA pacnagfoB m>u+e+y, t22n7+7, K>u+yv+y7). 

M3 octasbHbIxX yyeH NepBHYHONM 3Be3qbI 20 OKaZaIHCb CIEaMU CTAOHJIbHbIX 
YaCTHIL, OCTAHOBMBLUHXCA B SMYJIbCHH, H 2 cea HE OKOHYHINCb B Nake. 

B sak JOUeHHe aBTOPHI BbIPaKaloT OarogqapHoctp MW. MW. Pypesuyy 3a untepec 
K padoTe u wWeHHble coBetnl, JI. B. Cypxopoii uv C. A. Uyesott 3a noMollb B pa- 
dote, IO. JI. Cokonosy 3a o3HaKOMseHHe CO CnocoGoM (boTOMeTpHpoBaHHA KO- 
poTkHx cyieqos H A. WV. Ba3b 3a yuacTue B OOcyKJeHHH mpoOmeMbl WerKUX FH- 
mepdparMeuTos. 


Tloctynusto 
25 1V 1956 
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PHSHKA 


Uusen-Koppecnonzent AH CCCP E. ©. FPOCC, A. A. KAMJIAHCKHU un Bb. B. HOBUKOB 


IKCHTOHHAS CTPYKTYPA CHEKTPAJIBHbIX KPHBbIX BHYTPEHHErO 
®OTOSJIEKTPHYUECKOLO S3@MEKTA B KPHCTAJIWJIAX 


B nocyleqHee BpeMH SHAYHTebHOe pactipocTpaHeHue NOyUMIO MpexcTaBwe- 
HHE O OO/bWIOH POH BO3OY2KACHHbIX (9KCHTOHHBIX) COCTOAHHM KDPHCTasJI0B 
B ABJICHHAX CPOTOSMeKTpHYeCKOro spiexta. [Ipegnomaraetca (',7), uro 3KCH- 
TOHbI, ABJIAACb HCHTPaJIbHbIMH KBa3H4acTHaMH, CMOCOOHbI TeM He MeHee CO3sa- 
BaTb HOCHTeJIM TOKa JIHMOO pH TeNOBOH AUCCOWWalHu, Wu60 Up B3saMMosel- 
CTBHH C JIOKAaJIbHbIMH HapyIWeHHAMH pelwieTKH. OCHOBbIBaHCb Ha OMbITHBIX [aH- 
Hbix,B. I]. Kyse nu C. M. Poiskuu pun Kk BbIBO,Yy 06 yuacTHH 3KCHTOHOB B OO- 
pa3s0BaHHu *POTOTOKA B 3aKkHcH Meu (*). B jambHeiwiem 9KCHTOHHbIM MeXaHH3M 
BHYTPeHHero (oTosdpekTa Sb MpeqOxKeH TakKxKe WIA pala Apyrux Kpuctau- 
0B (*,°). Onbiter Ankepa u Tata cBHJeTebCTBYIOT O BaXKHOH POH 9KCHTO- 
HOB H B ABJICHHAX BHELIHerO (PoTOseKTpHyecKoro adpdexta (°). 

Hosple BO3MO%KHOCTH JIA HCCIeOBaHHA BOMpoca O POH SKCHTOHOB B ABJIe- 
HHAX CoTosdpeKTa NO3BOHIH OOHAPYKUTb Y pAa KPHCTaNOB ‘HHeHHYytIO 
CTPYKTYpy JJIHHHOBOJHOBOTO Kpax CIeKTpa HOPIOWeHHA, KOTOpaa, KaK CUH- 
TaloT, CBA3aHa C BOZOYKJeHHeM SKCHTOHOB. I]pexye Bcero OblJI OTMe4eH Mapau- 
JCIU3M M@K]Y HaJIMUHeM y KPHCTaJIOB 9KCHTOHHOM CTPyKTYpbI MOTsOMeHHA H 
HX CHJIbHOL (POTOUYBCTBUTEIbHOCTHIO (*). OTOT Mapaseu3M OCOOeCHHO Hara HO 
NPOABHJICA B CyYae pasIHUHbIX KPHCTaIMYeCKUX MOAMPUKAUHH OAHOrO Be- 
mectsBa (*). B nomb3y npe_nouo*KeHHA OO SKCHTOHHOM Me€XaHH3Me BHYTpeHHero 
corosdpeKTa MOXKET TOBOPHTb UH TO OOCTOATEJIbCTBO, UTO POTOUYBCTBUTEJIbHOCTh 
MHOPHX KPHCTasIOB cocpeyoToueHa B Y3KOH CII€KTpaIbHOM OONaCTH Ha AIMH- 
HOBOJIHOBOM Kpalo MOrJIONLeHHA, T. €. KaK pa3 B OONACTH 9KCHTOHHOFO TOrso- 
menua (°, *). Bombo HHTepec NOsTOMy MpefcTaBaeT JleTaIbHOe H3yyeHHe 
KPHBOH CMEKTPasbHOM (hOTOUYBCTBUTeMbHOCTH KPHCTaMJIOB, OOMaaroWHX Ju- 
CKPeTHOH 9KCHTOHHOM CTpykTypol normomjenua. B calyyae, ecM ONnTHYeCKOe 
BOSOYKeHHe 3KCHTOHOB B KPHCTame MpHBOAMT K MOABJEHHIO POTOTOKa, 
cieqyeT OmKUaTb, YTO CMeKTpambHad KpuBaa choTosppexta OyyeT UMeT 
«<TOHKY1O CTPYKTYpy», COMOCTaBUMYIO C JMCKPeTHOM CTPyKTYPOH Ha Kpato Norwio- 
MleHHA. 

B xayecTBe OOBEKTOB JIA MOLOGHOrO UCCeOBaHHA HAMM ObIIH BbIOpaHbl 
Kpuctamb! HgJ, u CdS, o6safjaroume sMHehyaTOH CTpyKTypou Kpas Norsouye- 
Hua (218), XoTa BHYTPeHHHU (hoTosdekT B STHX KPHCTaMNaXx U3syyaJICA HeO]- 
HOKPaTHO, HMEIOULMeCA SKCICPHMeHTAJIbHbIe CIICKTPasIbHbIe XapaKTepHCTUKU 
corosppexta Kak ana HgJ, (14 1°), Tax wu yaa CdS (16°), He mosBousoT ycTa- 
HOBHTb KaKOe-JIHOO COOTBETCTBHE C H3BECTHBIMH CIEKTPOCKONMYCCKHMH JJAaHHbIMH 
OTHOCHTEJIbHO CTPYKTYpbl Kpaa normomenusa (° 4%). Tlostomy B HacTosmen pa- 
6OTe MbI TIMATeIbHO HCCIEAOBAIH CHeKTPaJIbHble KPHBHIe (POTOUYBCTBUTCJIbHOCTH 
Kpuctanmos HgJ, (7!) u CdS (#*) B rol oOmactu cnekTpa BOM3H Kpaa Norwoule- 
HUA KPHCTaAOB, Pe HaOMOfalOTCA y3KHe JIMHHM, CBsSbIBAeMBIe C BOZO y2KeHHeM 
3KCHTOHOB. M3mepeHua Berucb IpH T=77,3° K Ha MOHOKpHCTaJaXx, NPHyeM OC- 
BEILeHHe OOpa3IlOB MPOWSBOAMMOCh MOJAPH3OBaHHbIM CBeTOM. CneKTpasibuoe 
pasO*KeHHe CBETA OCYLMLECTBIAOCb TPeXMPH3MCHHbIM MOHOXPOMATOPOM CPaB- 
HUTCJIbHO OOMDILOM AUCMepcHH; 3HaYeHHs COTOTOKA 3aMHCbIBAJINCb HENPePbIBHO 
€ HOMOLMLbIO 3JIEKTPOHHOrO CaMOTIHCHa. 
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Vismepenun doTonpopogumoctu HgJ, (7!) MpousBO,HAHCb Ha MOHOKPHCTAaJI- 
jlaX-MlulaCTHHKaX, Kak COJepKalllHX ONTHYECKYIO OCb, TAK H MepneHAHKYJIAPHbIX 
x Heli. B cnekTpax MOrOWleHHs MOHOKPHCTaJIOB NepBoro THMa HadsO,aeTCA 
npu T=77,3°K ofna annus 45330 A, NouspH30BaHHanA C 3JIEKTPHYeCCKHM BeK- 
TOPOM, MepNeHAMKYJAPHbIM ONTHYeCKOH OcH KpHcTava ("). Mpr COHapy2KHJIn, 
yTO CIe€KTpasbHad KpHBast (POTOUYBCTBUTeNbHOCTH, Kak M Tormonjenue (1), 
CYUIECTBEHHBIM OOPasOM 3aBUCHT OT COCTOAHMA MOMAPHSalHH Nafaioulero CBeTa 

H OpHeHTalHH KpHCTasa OTHOCHTebHO siyya. V3 
a 6O0bLUCrTO MHOrOOOpa3sHA CIeKTPaJIbHbIX KPHBbIxX 
oy | cbotosddeKTa, NOJYYCHHbIX JVI PasJIMYHbIX B3aHM- 
HbIX OPHeHTalwui cBeToBoro BekTopa (£), HampaBue- 
HHA Nagenua cpeta (/) H ONTHYeCKOH OCH KpHCTaa 
(c), MOXKHO BbIJeJIUTb TPH OCHOBHbI€ KPHBbIe, KOTOPbIe 
u300paxKeHbI Ha pHc. 1, rye OHH COMOCTABJICHbI C CO- 
OTBETCTBYIOWMUMH ChekTpamy nmorsomenha*. KpuBasz 
A cooTBeTcTByeT cCyjlydaio OObIKHOBeHHOrO J1y4a 
(E | c). Y3kui mpoBan dorosdekTa Ha KOPOTKOBOJI- 
HOBOM crlajlé IWMpOKOrO MaKCHMyMa HaXxOfWTCA Ha 
mecTe JIHHHH A 53860 A. Kpupasa B cooTBetcTByeT CJly- 
yaio HeEOObIKHOBeHHOrO slyya, mpHyuem E || c. Kpnsasn 
B coorperctsyet 6ouee o6uleMy Cu1y4alo HEOObIKHOBeH- 
Horo sly4a, Kora yrom mMexyay Eu c orsauyen oT 0°. 
CooTBeTcTBeHHO Tlormomenuio (1!) Ha cnekTpaJbHOH 
KPHBOH (poTosdPektTa B ee JJIHHHOBOJIHOBOH CTOpOHe 
GUE ee Be (POTOUYBCTBHTeJIbHOCTh YCHJIMBaeTCA HW NOABJIAeTCA 
y3KHi HK cboToaddeKkTa Ha MecTe HHH A 5330 A. 
Puc. 2 Ha pune. 2 u3s06paxxeHO HeCKOJIbKO KPHBbIX JIA He- 
OObIKHOBeHHOrO JIy¥a, MOJIYYeHHbIX IPH yBeHYeHHH 
/ Ec (cOOTBeTCTBYIOWEe H3MCHEHHE MOTOMLEHHA H3COpaxKeHO Ha puc. 2 B pa- 
6ote (')). IIpu ucceqopanuu nactuHok HgJ,, nepnenuKyJApHbIxX onTHYe- 
CKOH OCH, HaliJ[e@HO, YTO KPHBbI€ (POTOMPOBOAHMOCTH TPH HOPMaJIbHOM NajeHHu 
cBeTa JIOOOH MOIApH3auHH, a Tak»xKe eCTeECTBEHHOrO CBeTa, HMeIOT XapaKkTep 
KpuBonw A pune. | Aaa OObIKHOBeHHOrO sya. 

Jjanee aHasiOrHuHOMy HcCeqOBaHuIo NoyBeprasMcb KpucTasb1 CdS (??), 
rye H8Me€peHHA MpOnSBOAHJHCb Ha IlaCTHHKAaX, COJeprxKalllHX ONTHYECKYIO OCb. 
Ha pune. 1 n3s00paxKeHbl KpHBbIe (OTOUYBCTBUTeMbHOCTH KpucTama CdS (quis 
pasJIMYHbIX B3aHMHbIX OpHenTauHH Cc, E wu 1), comocTaBJeHHbIe C COOTBETCTBYIO- 
QIMMH CH€KTPOrpaMMaMH NOPIOWeHHA, B3ATBIMH U3 padoTni (1°). KpuBasa JI or- 
BeuaeT Cy4alO HEOObIKHOBEHHOrO Jy4a, Kora C CocTaBAeT ocTpp yron ¢c EL. 
Ys3kuh muK corosddpexta 14869 A copnayaeT c HHMeH NormonjeHua 4 4869 A 
(2,18), a nukn? 4840 A u 2.4820A copnagaiT c nenTpamu nogoc })), 4836— 
4815 A u hd 4809—4800 A, nadmogaemplx npH T = 4,2°K (1%), ecu yuectb 
TeEMNepaTypHoe CMeMLeHHE STHX NOMOC MPH HarpeBaHun KpUucTasa WO T= 77,3°K. 
Kpuspasn J° orpeuaer cylyyaio OObIKHOBeHHOrO Ty4a. TpH y3KHX MpoBasa coTo- 
appekTa CopnayaioT 10 NOMO*KeHHIO C NMKaMM csoToaddekta npeppiyulel KpH- 
BOH HM HaXOAATCH Ha MecTe JMNM Noriomenua. M3 cpaBHeHua KpPHBBIX PoToO- 
apmexta Ju JJ puc. 1 yaa CcS c KpHBpimu AIA COOTBETCTBYIOLNX B3AHMHBbIX 
opHentanni E,c ul ya HgJ. (kpuspie A u B puc. 1) puyuo 6ompmoe cxoycTBo 
B OCHOBHOM XapaKTepe 3THX KPHBbIX, OOYCJIOBJICHHOe CXOACTBOM ONTHYeCKHX 
CBOHCTB OJHOOCHBIX WM JMXpOMYHbIX KpHcTami0B HgJ, u CdS. 

Hasuune muKop orosddpextos } 5330 A y HgJ, (puc. 15) u i 4869 A, 
24840 A u 24820 A y CdS (pue. | JJ), nomoxKenne KOTOpBIX CoBnagaer ¢ NONO- 
*KCHHEM JIMHUM MOPOMeHHA B STHX KPHCTaaX, IPpAMO TOBOpUT O TOM, 4UTO. 
NOPOULeHHe CBeTa B JaHHbIX JIMHMAX NPHBOAMT K BO3HHKHOBeHHIO (OTOTOKa 
B KpHcTaiax. Ecam cipapelqmmupo mnpeqnooxKenve oO mpnHaynexKHocTH 


Eo . B 
Ilo occu opannar na pue. 1, 2, 4 ornoxKenbl 2HaYeHHA oToTOKa Ha eCNHHHLY Maylarourer 
2HEPprHH B IpOH3BOJIbHbIX CUMHUWAX JIA KaxK IO KPHBOH. 
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| 
| Puc 1 Puc 3 
Puc. 1. CnextpastbHoe pacnpefenenue YYBCTBHTeAbHOCTH BHYTpeHHero doToappexta 8B KpHCTaviar 
HgJe2 (kpuspie A, 5, B) us CdS (kpuspie [ u J]) B cpaBHeHHH Co cieKTpaMH MOrioweHHa STHX KPpH- 
CTAaJIOB 
Puc. 3. Cnektpbl us1yyenua (6) 1 MOriouenHAa (a) kpuctannos HgJ2 pa T= 4,2° K 


JIAH, Tt. 140, Ne 5, Tpoce, Kanaanckaii u Hosukos 


JMHeKYaTOH CTpykTypbi Nornouenua HgJ, u CdS sxcuTounomy normomennio, 
TO H3 HallMX OMbITOB HEMOCpeCTBEHHO CyleyeT, YTO ONTHYECKOE BOZO YXKeHHE 9K- 
CHTOHOB B 9THX KPHCTaJJaX BbISbIBAeT BHYTPeCHHHH CorosdpdekT. DkKCHTOHHDII 
Me€XaHH3M (oTosppekTa B KPUCTAaWaX, N€PBHYHBIM AKTOM KOTOPOrO ABIAeTCA 
ONTHYECKOe BOSOY2KCHHE SKCHTOHOB, MOMyYaeT B ITOM CyUae SKCHEPHMeHTAVIb- 
HOG JOKa3aTeJIbCTBO. 

Hanvuve na CneKTpasbHbIX KPHBEIX PoToNpoBogumoctu HgJ, u CdS u- 
POKHX O€CCTPYKTYPHbIX MAKCHMYMOB, PaCMOJIOX*KeHHbIX B OONACTH KpaeB 0- 
POWCHHA OObIKHOBEHHOPO H HEOObIKHOBeHHOrO syyeli, CBASAHO, BEPOATHO, CO 
CNJIOWHBIM TMOPrJIOWLeHHEM, MOHOTOHHO BOSpacTaIoulWM BOJIH3H JJIMHHOBOJIHOBbIX 
KpaeB NOrJOUleHHA B CTOPOHy OobWIHX YacTOT. TakHM OOpa3om, 
(poTospeKT B HCCIe€OBAHHbIX KPHCTasaX BOSHHKaeT He TOMBKO Ly 
pH TOrOWeHHH CBeTa B JIMHHAX, HO HW Mp NOrsOMeHHH ero B 
CMJIOLWWHOM cneKTpe. CreflveT 3aMeTHTb, OHAKO, YTO peKOMOHHA- 
WHA 3JIEKTPOHOB HM JbIPOK, KOTOpPbIe, Kak CUHTalOT, OOpasyroTca 
pH MOrJOWeHHH CBeTa B CIVIOWIHOH Momoce, MOKeT YaCTHYHO 
HATH Yepes MPOMeXYTOUNbIE SKCHTOHHBIE COCTOAHHA, KOTOpbIe 
MOryT OOpa30BbIBaTb (POTOTOK MOJOOHO 3KCHTOHAaM, CO3aHHbIM 
IIpH OMTHYeECKOM BO3OyXKeHHH. 

IIpeqnomoxenne 06 o6pa30BaHHH 9KCHTOHOB IyTeM peKOMOH- 
HaWHH SJIEKTPOHOB UH JbIPOK MOATBEPXaeTcA OMbITAMH TO JIOMH- 
HeCHeCHUMH KpuctTanm0B. IIpu oOmysenuu KpuctTanmio0B HgJ, cBe- 
TOM H3 OONaCTH CIJIOWIHOrO MOPIOMeHHA MbI Ha OaH HHeH- 
YaTOe H3JIYYeHHE, PacMONOReHHOE OKOO JJIMHHOBOJIHOBOrO Kpan 
normomenua HgJ,(7!). pu T = 4,2°K sto u3myyenne cocTouT 
H3 J[BYX TOJIHOCTbIO NOJAPH30BaHHbIX Cc E | C AMHHH, ) 5324 A 
H } 5352 A, KOTOpbIe MO NOMO*RKEHHIO, OTHOCHTEJIbHOH HHTCHCHB- 
HOCTH HM MOJIAPH3aUMH COOTBETCTBYIOT JIMHHAM MOrOWeHHs 
45296 A wu 25321 A, HaOmI0faBlIMMcA TIpu Temnepatype x*xH]- 
Koro remua (14) (puc. 3). MoxkuHo cuHtaTb, YTO 9TO H3u1yYeHHe 
ABJIACTCA PC3OHAHCHBIM H3JIYYCEHHEM 3YKCHTOHOB MPH WX aHHH- 
rumanun. AHasOrMynoe pesOHaHCHOe H3yueHHe HaOofaeTca H 


B calyuae CdS*. Je 
V3 Bua KpHBEIxX dboTompoBogumocTn jaa HgJ, u CdS cue- Ss 

AyeT, YTO NHKH coTosdekTa Ha MeCTe JHHHM MOPOWeHHA NOAB- Pas 

JIAIOTCA JIMLb IPH ONpeseJIeHHbIX B3AHMHbIX OpPHeHTaluax c, E Pra ad 


ul (puc. 1 5, 4). pu gzpyro s3saumuo opventaunu c, E u 
{ BMecTO TIHKOB Ha MeCTe JIMHHH, HaOOOpoT, HaOmOaroTcA 
y3KHe mpoBaubi PoTosdipekta (puc. 1 A, 7). STO apseHve MbI OODACHHEM MOJIApH- 
3auvel JMHMM, BCeACTBHe “ero BeENMYMHA KOSPPHUMEHTA NOrOMWeHAAB HUX 
3ABHCHT OT B3aHMHOrO pacnosomenua c, E u /. B cayaae HeoObIKHOBeHHOrO 
ayua (puc. 1 B, JJ) sT0 pacnonoxwenHe TaKOBO, YTO KOSPPHUMeEHT NOTMOMenHn 
B JIMHHH CpaBHHTesIbHO Mas (!!), B pe3yJIbTaTe Yero CBeET B JIMHHAX MPOHHKaer 
rulyOOKO B KPHCTaJJI, CO3qaBan CPOTOTOK (Ha KpHBbIX PoTosppekta — NHK Ha 
mecte HHH). Korga xe E | c (puc. 1 A, I), koadpuunenT NorsonlenHsA B I0- 
JIAPH3OBaHHbIX c E | C MHHHAX BeCbMa BeJIHK (1'), TAK YTO CBeT B JIHHHAX M0- 
rOULAeTCA MpaKTHYeCKH WeJIHKOM y2Ke B TOHKOM MOBeEpXHOCTHOM CJIOe. Porosp- 
(beKT B JIMHUAX B MOBEPXHOCTHOM CJIOe MOXKET ObITbh MHOFO MeHbILe, FEM B OObEME 
(BO3MOxKHOe OODACHEHHE YTOMY TIPHBOANTCH HMKe), BCMeCTBHe Yero CBT, N0- 
PIOM[CHHbI B JIMHHH, MOUTH He JaeT cboTOTOKA (MpoBabl :—poTos*PektTa Ha MecTe 
JIMHHU). ; } 

Ha puc. 4 u306paxeno u3smeHeHHe nuKa orosddexta } 4869 A (KpuBas 
dotosbpexta B CdS juin HeOObikKHOBeHHOrO JIy¥a) pH yBeM4eHHU EG 


* Oro cnenyer u3 onpitop M. A. AKo6con B Hale aOopatopun, Moka? bIBaloulx, ITO H3- 
BecTHoe «rouly6oe» uguyyeHHe CdS, COHapy2xKeHHoe u UccenoBaHHoe Kperepom {**) Kankom 
(9), coorseteTByeT MHeli¥aTomy Morsomenuto CdS (7%). Kak moKkasauu B.A age ee 
uII. I]. Peodhunos, MoZ06HOe pesoHaHCHOe H2sTYYEHHE MMEeTCA HC TOKO Y HgJ2 u CdS, non y 
KpHctas0B PbJ2 u AgJ. 
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Cpoeo6pasHoe «caMooOpalleHHe» IMKa CBA3AHO, OYCBUHO,C pOCTOM KOIPpHneuTa 
NOPIOWCHHA B MOJAPH30BaHHOL c FE | C JIMHMU, H3-3a Yero CBET B WeHTpe JIMHHH 
HAYHHAeT HOPsOWaTbCA B MOBEPXHOCTHOM CuJl0e, B TO BPEMA Kak Ha KpasiX JIMHHI 
cBeT elle NpOHHKaeT B rviyOb Kpucraa. CxoqHoe camooOpamenHe HaOJIOAaJOCb 
Ankepom u Tadrom Ha 9KCHTOHHBIX MAKCHMYMA@X CI€KTPaJIbHbIX KPHBbIX BbIXOJla 
BHeHero PoTosppexta (°), Ono OOpACHANOCh Xe660m (**) Ha OCHOBe TIpeycTaB- 
JeHuli O PHOeIH SKCHTOHOB BOMH3H MOBeEPpXHOCTH KpHcTa0B (*). ITO upeAno- 
JIOX*KeHHE O PHOEMH SKCHTOHOB BOJIH3H NOBEPXHOCTH KPHCTAJIJIOB MOXKHO HCHOJIb- 
30BaTb H B HalleM Cu1yyae Jd OObACHEHHA NOHMKEHHA BbIXOJa CoTosdpenta 
Ip MOPIOULeHHM CBeTa B JIMHHAX B MOBEPXHOCTHOM CJIOe KpHCTaa, BeAyuero 
K IIpOBalaM Ha KpHBbIX (poTosdpeKkTa H CaMooOpaleHHio NHKa orospdpeKta 
pH WOBopoTe KpucTauua. 

Hamu npopeygeH Takxe pA] OMbITOB MO BbIACHEHHIO BJIMAHHH Ha KPHBbIe 
coTosppekTa KpacHOH H UHPppakpacHOM MOACBeTKH, KOTOPas, KaK H3BeCTHO 
(8, 25), npHBoyuT K NOHMKeHHIO (boTOUyBCTBUTeIbHOCTH HgJ, u CdS. Oxasa- 
OCb, YTO NOAcBeTKa B caryyae HgJ, CHIbHO YMEHbIMaeT (POTOUYBCTBUTEIbHOCTh 
JIMIWb B YYaACTKAX CMVJIOWHOFO MOPIOULeEHHA CBeTa, He JeHCTBYA Ha HK (oTosp- 
cbexta 4 5330 A. Hao6oport, B cayuae CdS npeyBapuTesbHad 3aCcBeTKa KpaCHbIM 
4H WHPpakpacHbIM CBETOM MOET MOMHOCTbIO YHHYTOARUT MAK oTosdpekta 
44869 A, HO ca60 CKa3pIBaeTCH Ha OCTAJIbHOM UAaCTH CMeKTpasbHOM KPHBOH. 
OcpenleHve B TOIOCe OCHOBHOrO MOrJIOWeHHA KPHCTAaJJIOB NOC BbIKJIOUCHHA 
MOJCBETOK MPHBOJUT K MOCTeMeHHOMY BOCCTAHOBJICHHIO OOBIUHOFO BHa KPHBbIX. 
STH ABJICHHA TpeOyr1oT, pasyMeeTcs, JaIbHeHero, Oomee rmyOoKoro M3y4eHHs. 


JlenHurpakcKul u3snko-TeXHOJIOPHYecKHH HHCTHTYT Tloctynnso0 
Akaylemun Hayk CCCP 22 NANI56 
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104 (1926). P y (1921); Zs. Phys , 38, 
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PHZHKA 


B. A. HWJIbBHHA wu B. K. KPHULKAS 


ONMPEAEJIEHME CTATHYECKHX HMCKA)KEHHA KPHCTAJIIMUECKOH 
PEWWETKH C MPHMEHEHHEM PEHTTEHOBCKOrO H3JIYUEHHA 
PASJIMUHOM JVIMHbI BOJIHbI 


(ITpedcmaeaeno axademuxom I. B. Kypdtomoscim 4V 1956 ) 


IIpu ompeqeenuH UcKaxKenuit KpUcTanmuyecKol pemerku XOOHOMedopMue 
POBaHHOro xelesa MW CTaTHYCCKHX HCKaXKeHHi TBEPAOrO pacTBopa B KPHCTasNaXx 


{— 
MapTe€HCHTa MbI OOHapyXHJIH, TO BeNHUMHA STUX HCKaxKeHHI (V uz), 
MOJIyYeHHad H3 H3MepeHHii HHTCHCHBHOCTeH PeHTTeHOBCKUX OTPaxeHHi B KO- 


6aJIbTOBOM H3J1yYeHHU, Combe, 4eM BeMUnHA V wz. nosyyenHad B MOmHO- 


M€HOBBIX Jydax JIA TeX Ke MaTepHasioB ('—%), Pagnuua B 3HaYeHHAX BeMUHHBI 
HCKaKeHHH HE MOrla ObITb OTHECEHA 3a CUT ONIHOOK OMbITa, TAK KAK OKa3asiacb 
CJIMLIKOM OoubuioH. Hanpumep, 
ja MapTeHcuta c 0,41% C 
3HayeHHe V 2, H3MepeHHoe 
B KOO@JIbTOBOM H3JIyYeHHH, Co- 
cTapiano 0,09 A, a u3gmepex- 
HO€ B MOJIMOeCHOBBIX sydax 
0,06 A, T. e. pasHuma cocTaB- 
nana 40%. AnanoruuHpe pe- 
3YJIbTaTbI (B IIpOMeHTHOM OTHO- 
IU€HHH) OblwIH MOy4eHbI HW WIA oe MW 1 a ON 85 
qeOpMupoBaHHoro xenesa. O h;-Eh; 


eee Sa M0 — Puc. 4. 3anucumocrs In (ich /“aexeh OT 2g — Ue 
PUPS RCT CHAM Ucn? TIPOBEWCH- JA O-*KeIe3a, NOJYYeCHHAH B PasJIMYHbIX H3Jlyae- 
HbIM B BYX H3JIyYYeHHAX C pa3- HuAx: a— Mo, 6 —Co, 6 —Cr, 2—Fe 
JMYHOH JIMHOM BOJIHbI Jia We- 

(POpMHpOBaHHOrO = BOI bppama, 

coo6mjaioch TaKxKe B padote (4). IlockoubKy BeJIM4HHa MCKawKeHHM KpPHCTad- 
AMYECKOH PeWIETKH ABJIACTCA XAPAKTEPHCTMKOM COCTOAHUA MaTepHasa, OHA HE 
JOKHa 3aBHCeTh OT ciloco6a H3MepeHHA, CCIM UCCMeAyeMbIM MaTepHas He 
MOABepraeTcH HHKAKUM JOMOMHHTeMbHbIM OOpadoTKam. CueqoBaTenbHO, Nomy- 


YeHHOG Pa3JIMYHE B PesyJbTaTax WA ue TIpH H3MepeHHH HATCHCHBHOCTeH 


B ABYX H3J.YYCHHAX MOTJIO- ABHTbCH CJIENCTBHEM HeydeTa KAKHX-TO (bakTOPOB, 
MO-pa3HOMY MPOABJIAIOULHX ce6a B PasHbIX H3JIYICHHAX. 


C yembio H3YYCHHA BIMAHUA 2KeCTKOCTH (JJIMHbI BOJIHbI) W3yYeHHA Ha pe- 


3YJIbTATHI OMpPefeJIeHHA BeJIMUMHBI V 2, MBI IIPOBeJIH HCCeEOBaHHE B YeTbIPeX 


PaSJHUHbIX PeHTTeHOBCKHX H3JyYeHHAX, a HMCHHO: B MOJIHOJ@HOBOM, KOOaJIbTO- 
BOM, XK@JIE3HOM H XpOMOBOM. OObeKTaMH HCCeAOBAaHHA CJ YKMJIM COypetev 
JecbOpMHPOBaHHOrO «-2%KeNMe3a HM a-TBeEpforo pacTBOpa A*eIeE3a C 0,8 7 Nb. 
Onpeqeismuch HCKaxKeHHA TpeTbero pofa B 2eNese Nocme NWlacTHYeCKOH JC- 
cbopMauuu (HanMMBaHHeM) M CTaTMYeCKHe HCKaKeHHA TBephoro PacTBOpa B 
cnyiape Fe—Nb. O6pa3ibl MSrOTOBIAMCb H3 HalHJIeCHHBIX NOPONKOB, Tlepex 
peHTreHOCbeMKOM NOpowoK cnaBa Fe—Nb uarpesasca mpH 800° B TeyeHHe 
2 aac. 
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OnpeyenenHe BeIMYHHbI CTaTHYeCKUX HCKaxKeHHi Lip aaeE Pe H3 W3Me- 
8 2 De a 
peHuii MHTeHCHBHOCTeH OoMbWOrO YHCNIa OTPaxKeHHH (or LA; =2 Ao Lh; = 62), yTo 


»y 
HCKJIOYAIO BO3MOKHOCTh CYYaHHbIX OWHOOK. BennuwHa Ue, BbIYHCIAMACh 
3 BbIpPaKeHHs (') 


In? = Pye+ e+ G)— (+e, 
2 


rye B cayyae onpeyerenua uckaxKenult III poga B AepopMHpOBaHHOM xKevEse 


Oy % ne. 2Ker i 03 Jinykals 
— == 5 Ss 
of ened. 2KeN J hehole 


a IpH ompeyenenuu cTaTH¥ecKux HCKaxKeHHH TBeporo pacTBopa B CrWaBe 
Fe—Nb 


Als Oop, p-pa 
Xe rene. 2eWI 


Ha puc. | u 2 mpeycraBnena 3aBMCHMOCTb JIorapHdMa OTHOWeHHA %,/&y OT 
MOpAAKa OTpaxKeHHA JIA wCCeAOBaHHbIX MaTepHaJIOB — xeNe3a UH CiilaBa 
Fe—Nb. 

Kak BHHO 43 puc. | vw 2, Tpsample, IpOxXOAAMMe Yepes TOUKH, NOJIyYeHHBIe 


TO JAHHbIM H3MePeCHHA B MOJIHOAeCHOBOM H3J1YYCHHH, HMCIOT B 000HX CY TaAXx 
3HAUHTeJIbHO MECHbIUMH HaKkJIOH, 


YeM IIPAMbIe, NpOBeJeHHbIe Yepes 
TOUKH, MOJIYYCHHbIe B H3JIYYCHHAX 
c OombueHw HHO BOJIHBI 
(Ka- Co, Ka- Fe, Ka-Cr). pu stom 
yroul HakJOHa TOCIeqHHX Tpex 
IIPAMBIX WpakTHYeCKH OHH H TOT 
Ke. BbmdHCJICHHbIe 10 3THM JlaH- 
HbIM 3HaYC€HHA CTATHYCCKHX HCKa- 
>KCHHH KPHCTaJJIMYeCKOH pelieTKH 


(40 


120 


V/ a JIA Jec—bpOopMUpOBAaHHOroO xKe- 
Jie3a HTBeEpyoro pactBopa Fe—Nb 
npuBeyenb B TaOn. 1. Tam xe no- 
MeLLCHbI MOJIYYCHHbIe HAaMH paHee 
pe3yJIbTaTbI JIA 3aKaJICHHOH yrue- 
2 70 40 poyucron cramu (7, *). Tlomyuen- 
Ehj-Eh; ——> HbI€ SKCIEPHMeHTAaJIbHbIe JaHHble 
BeCbMa yOe\HTeJIbHO HM HarsAaqHO 
noKa3aJid, YTO OMpeseseHHA cTa- 
—Zhy aaa Fe — Nb-tepgoro pacrzopa,nonyyen- TyYeCKHX MCKaxKeHMii B MATKOM 
HaA Bpa3JIMYHbIX H3JyueHHAX: a— Mo, 6 —Fe, M3JIYYCHHH, KaK, HallpHmep, B 

ote XPOMOBOM, 2K@Ie3HOM H KOOadIb- 
TOBOM, JlaioT B Npejlemax TOUHOCTH 


149 
Puc. 2. 3apucumoctp In(«,, ena? “nen Ole tae 


SKCHEPHMeHTa OJMHAKOBbIC 3HaYeHHA | U2, KOTOPble 3HAYHTebHO BbIIIe 10- 
JIYYCHHbIX B MOJIMOJCHOBbIX JTy4aXx. 

B onyOMKOBaHHBIX B JHTepaType paOoTax Takoro xapaKTepa u3mMepeHus 
HHTCHCHBHOCTH MPOW3BOMIACbh, KaK MpaBHslO, B OTHOCHTeJIbHO MATKHX H3uly- 
weHHaAx. TlosTOMy cpaBHeHHe JaHHbIX Pa3MUHbIX ABTOPOB JlaBaslO yOBeTBO- 
PHTeMbHOe COBNaeHHe pesybTaTOB. B cBxA3H C OOHAPYy2KeHHbIM pacxomeHHeM 


B 3Ha4eCHHAX Vw B 3ABHCHMOCTH OT JJIMHbI BOJIHbI IPMMeHAeMOrO M31 y4eHHA 
9Ta BeJIHYHHA MOMKET PACCMATPHBATLCA JIMUb KAK YCJIOBHAA BeIMYMHA CTAaTH- 
YeCKUX MCKa*KeHHH KPHCTAJVJIOB aHHOrO MaTepHaJla, HW CpaBHeHHe M@ExKY coool 
3HaueHHH Vw, MM€CT CMBICJI JIMIUb B TOM CJIy4ae, CCIM H3MepeHHA HHTCHCHB- 


HocTeH MPOW3BO]WJIMCb B OJHOM HW TOM Ke H3JIYYeCHHH. TlockoupKy SKCIICpHMeH- 
TaJIbHO ObIIO NOKa3aHO, YTO 3aKOH OCNAOJICHHA HHTCHCHBHOCTH PCHTreHOBCKUX 
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nuTeppepenuui Kak B Culyyae JMHAMMYeCKUX HCKaKeHHIi (TeNJIOBbIX KOeOaHHit 
aTOMOB), Tak M pH HaJIMYMM cTaTHUeCKUX HCKa>KeHHti peleTKH (He H3Me- 
HAIOWLAXCH BO BP€Me€HH CMeLIeCHHH aTOMOB) OUNH H TOT Ke HH ONMCHIBaeTCH 


sin?) 


Rs ms dhe 
MHOXKUTeEIEM e ~~, reG= 5 Tu, HaI@xKaIO YCTaHOBHTb, cyllecrByer 


JH TaKKE MH [WIA ONPeeIACMOH BeHUYMHBI TeMJIOBbIX CMeILeHHIi 3aBHCUMOCTD 
OT JJIMHbI BOJIHbI, KaK 3TO ObIIO OOHAPyxKeHO AIA CTATHUeCKHX HCKaKeHHil. 
Hsyyenne BuIMAHHA pasMaHoll xKeCTKOCTH W3JYueHHA Ha BeJIMUHHDI 
AMHaMHYeCKHX HCKaXKeHHH KPHCTaMYeCKOli pemlerKH (HH Ha Bewn- 
WHHY XapakTepnceTuyec- 
KOM TemnepaTypb!) NpoKs- 
BOJMJIOCb HAMH Ha cepeOpe =. 3nauenna BeanuHHl CTATHYeCKHX HCKa2xKeHHH, Onpeevien- 
W aJOMHHHH. BplOop sTHX = HbIe B pasAHUHbIX H3TyYeHHAX, JA ed) opMHpoBaHHoro 
MATepHaJIOB Obi OOyCJIOB- *KeNe3a H TBEPAbIX pacTBopop Fe — Nb u Fe—C 
JIGH TEM, YTO OTHOCHTEJIb- 
HO cja6an MexKaTOMHaA 


Maomuia, 4 


a ° ° 
CBA3b B KPHCTaswax 3TUX & S) = 
’ ' 
MeTAaJIJIOB, XAapakTepH3ye- 3 . . és 
Mad OTHOCHTeJIbHO OOJIb- 
HMM aMNIMTyqaMM Ten- ° 
e eme30 apMKO j,edopmupo- 
JIOBBIX KONeOaHHit ATOMOB ae 0,142| 0,444] 0,135] 0,093 
H MaJIbIMH 38HaAYEHHAMH Cnaas Fe + 0,8% Nb, OTOXK- 
m0? (m — Macca aToma, 2KCHHBIM 0,148] 0,148} 0,154] 0,124 
6 — xapaxtepuctuyeckan Maprencut c 0,41% C = — | 0,090) 0,060 
Temnepatypa), yaBasu 


BO3MOXKHOCTL OMpeesATb H3MeHeHHE TelmoBoro dakTopa HWHTeHCHBHOCTH 
B MAPKOM H3J1y4eHHH C ROCTATOYHOM TOUHOCTHIO. PentTrenocbemkH Ag uv Al Be- 
JHCb B JBYX M3 yYeHHAX — MOJMOJEHOBOM HM KOOabTOBOM—IIpH KOMHAaTHOH 
TemiepaType WH TemnepaType %*HAKOrO a3z0Ta. B MOMHOJeHOBHIX y4Yax ONpeye- 
JIAJMCb HHTCHCMBHOCTH OTpaxKeHHH Cc MHeKcamu (220), (311), (511), (531); 
B KOOaIbTOBOM u3syseHnHH (111), (200), (220), (311), (831), (420). 

BesH4HHbI CpeqHeKBapaTHYHbIX CMeLWICHHM AaTOMOB IPH TeMJOBbIX KOIeOa- 
HAMAX HM XapakTepvcTHyecKad TeMMlepaTypa ONpefeAIMCb U3 COOTHOMICHHA: 

a 


In (Baye — sos) (RTD — (+A + = 


3a2 (12. 90 


185° 
2142 2 
= 59 (9) (Ae +e +) — (i Ft EDI, 
rye ; 
‘Thal (ess 1 [@ (0/T,) (8/7) 
Kies = (7 5 %_495° = : 9(H) = 5 IT; i 
+23 ( J pirate ine ace J ahale Viva 0 0/T2 0/Ty 


a 


+ 23° 


Ha pwc. 3 nu 4 MpegcTaBsmeHa 3aBHCHMOCTb Ins 


OT pa3sHOCTH CyMM 
—185° 


KBay[paTOB HH]EKCOB OTparKaloulux WwOCKOCTeH JIA cepeOpa HM aJOMYHHA. 


by Ly 
OKCHePpHMeHTAaJIbHbIeE ~=TOUKH (coorsercrayromne 3HaueHHam In a TOY 
TIpakTHYeCKH = J1O*KAaTCsH 
: An. 
Ha OJHY IipaMy1o, 10 TaHreHcy yra HakJIOHa KOTOPOK H OMpeAesAeTCH uss 


YeHHbIe B JBYX M3 yYeHHAX: K.-Co u K,-Mo, 


XapakTepHcTuyeckad TemmepaTypa WM V w2 — cpequexpaapataunoe cmenle- 
HHe aTOMOB IPH TeMOBbIX KOseOaHHAX. 

Tlomy4eHHbIe peSyJIbTaTbI MOKAa3bIBaIOT, ITO, H€3ABHCHMO OT JWIHHbI BOTH! 
IPHMeHSIEMOrO PeHTTeHOBCKOTO H3JyYeHHA, BesHYMHbI cpeHeKBapaTHUHbIX 


aMIVIHTY, TeMJOBbIX KOeOaHHit (/ u? ) MW XapakTepHcTHyecKkolt TeMMepaTypbl 


(0), onpegeaemble 13 H3MepeHHit MHTEHCMBHOCTH IPH AByX TemnepaTypax, HMeCIOT 


oqMHakopble 3HayeHuaA (Tab. 2). OTH pesyMbTATbl HAaXOMATCA B XOpOuem 
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corlaCHH C. JaHHbIMH JWid XapaKTepHCTHYeCKOH TeMMepaTypbl, MOJIyYeHHbIMH 
W3 H3MepeHHit TelmoemKocTH (°, °). 

Takum oOpas0M, XOTH OcjaOeHHe HHTCHCHBHOCTH PeHTTeCHOBCKHX HHTEp- 
(pepeHHit B 3aBHCHMOCTH OT MHACKCOB OTPaxkaloulNX Tpaned Kak TPH HaJlHyHH 
CTaTHYeCKHX HCKaKeHHH KPHCTAMJIHYeCKOM PelUeTKH, TAK HW MPH yCHJIeHHH Tel- 


JIOBLIX KONeOanHHii aTOMOB (JMHaMMUeCKHX HCKax%KeHHH) NOAYHHACTCA OHOMY 


040 


Puc. 3 Puc. 4 


7 Lb? — Dh?) eOpa 
Puce. 3. Usmenenne In (a 123° / %—185°) B 3aBHCHMOCTH OT ( OS ;/ AIA cepeopa, 
nosyyeHHOe B KOOAMbTOBOM (a) WW MosmHOLeHOBOM (6) H3sny4ueHHAX 


Puc. 4. Usmenenne In (S430 / te 185°) B 83ABHCHMOCTH OT (273 — Eh?) JA avOMBHHA, 
ModyyeHHoe B KOOaJIbTOBOM (@) H MOWIHOReHOBOM (6) u3yYeHHAX 
3aKOHY, AOCOJNOTHBIC 3HAYeCHHA BeIMUMHbI CTATHYCCKHX HCKaKeHHH, Momyyen- 
HbIe MO H3MCpeHHUAM WHTCHCHBHOCTH, 3ABUCAT OT JWIMHbI BOJIHbI PeHTTeHOBCKOPO 
U31YYeCHHA, B TO BPEMA Kak JIA BeMMUMHbI CpeHEKBapaTHYHOH aMMIHTY Ib 
TEIJIOBbIX KOJeCOAHHH TaKOH 3aBHCHMOCTH OT JVJIMHbI BOJIHbI He CymlecTByeT. M3 
9TOrO cwleylyeT, YTO BbIPaKeHHEe JIA ZKCHOHEH- 
WHaJbHOrO MHOKUTeIA e 2“, BpipeqeHHoro JIe- 
Oaem u Bannepom ia yueTa oca6IeHHA HHTeH- 
Vu j23°, A  CHBHOCTH BCeACTBHe CMeLIeHHA AaTOMOB H3 y3- 
JIOB He@aJIbHOU. pelleTKH MPH TeNIOBbIX KOseG6a- 
0,178 HUAX, B Cwlyyae MIpHMeHeHHA ero kK pacuery 
0, 166 BeJIMUMHbI CTATHYCCKUX CMELUECHHH ATOMOB B KpH- 
cTaax TBepybIX PaCTBOPOB HH MacrHueckH 
eOpMupoBanHblxX MeTaIOB TpeOyeT BBECHHA TONpaBoK. 


IIpuunna pacxoxeHHA pesybTATOB ONpeseMeHHA BeHUMHDI Vie, nowy - 


YeHHBIX B Pa3SHbIX HU3JIYYCHHAX, MOKA He ACHA. Bo3smMoxuHo, 3H€Cb HIpaeT POJIb 
XapakTep pacnpeeeHuA STHX HCKaKeHHH KaK MO AX BEJIMYHHE, Tak H 10 C6beMy 
KPHCTaJla, OTMMUHbIN OT pacipefeneHHa TeMIOBbIX KOeOaHHi aTOMOB. 

J{1i T1paBuJIbHOrO U OOCCHOBAHHOrO OOBACHEHHA NOMYYCHHbIX Pe3yIbTATOB 
HeEOOXOJUMbI JaJIbHeuUIHe HCCJICHOBAHHA, TJIaBHbIM o6pa30M B HalipaBJIeHHu 
Pa3SBHTHA TeCOPHH pacceAHHA PeHTTeHOBCKUX Yel WCKaKeHHOH pemeTKOH. 

Mucrutyt MetaaoBeqeHua W (H3HKH MeTaVIOB Ilocrynuso 

LlentpasibHoro Hay4HO-HCceloBaTeNbCKOrO 29 IV 1956 
HHCTHTYTa YePpHOH MeTadJyprun 
UMTHPOBAHHAS JIMNTEPATYPA 

1B. A. Wapuna, B. K. Kpnuxaa, TI. B. Ky pawmos, II[po61. merawio0-~ 
Bet. Mus; Mera. COopH. 2) Onl) BusAvwl cue Hon aaeis Kok puu kas, [.B Ky p- 
n1omoB, JLAH, 85, No 4, 773 (1952); JAH, 85, Ne 5, 997 (1952). *B. K. Kpuuxas, 
Is By Ky pb 16.0.8, cH. MHiopnia.! OKT O) 25,68 ee Ly (1955)... <2. K.o.x, a= 
uoBcK a, Uexocnopank. tusny. xypH., 4, Hon6pb, 463 1954). © P. Lx efime, Ont- 
yecKHe MPHHUHNb! AupdpakuAH pentTrenopcekux syyeli, 1950. ® A. C. Ymaucku ii, 
Bb. H. Onn kenbuTeiH un Ap., Ousnyeckoe Meraiopeqenne, 1955. 
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Hornagn Aranemun HayK CCCP 
1956. Tom 110, Ni 5 


PHSHKA 


Il. A. CABHHILEB 


O CBA3SH ®H3HY4UECKHX CBOHMCTB KPHCTAJIJIOB 
C MOJIEKYJIAPHOM KOHLEHTPALLHEM 


(ITpedcmasaeno axademuxom A. &. Homqe 9 V 1956) 


KpuctTasbl yacTO NO_BepraroTcH OHOBpeMeHHO 3HaUHTebHbIM MexaHH- 
YeCKHM, TEPMHYECKUM H 9CKTPHYeCKHM BOSselicTBHAM. B TaKHX cayyaAX Opl- 
BaeT HeEOOXOAHMO OICHHTb COBOKYNHOCTb MHOPHX CBOUCTB KPHCTAaJWIOB. 

Tloxasana (*, *) CBA3b CBOMCTB HOHHbIX KPpHcCTamOB Cc SHeEprve KpHcTasH- 
YeCKOH pelleTKH. OJHaKO OMbITHI 10 OMpefeNeHHIO SHEPrHH PeWIeTKH CJO*KHBI 
H JaHHbIe 06 SHEPrHH KpHCTaIIOB C MpHMecamu oTcyTcTByror. TlosTomy nomesHO 
HalTH Taky10 PUSHUECK YO BEMMYHHY, KOTOPas He TpyHO ONpemeneTcs Ha OMbITE 
M CBA3AHA C M€XaHHYeCCKHMH, TEeIVJIOBbIMH, 3JIEKTPHYCCKHMH HM MpouHMH 
CBOHCTBaMH KpHCTaviia. 

Mbl DPHUWIH K BEIBOLY, YTO COMbUIOe YHCNO KOHCTaHT, XapaKTepH3yIONlUXx 
CBOHMCTBa KPHCTaIa, 3ABHCHT OT MOJIEKYJIAPHOM KOHUeHTpalHH. OTY BeNMIHHY 
Mbl OOO3Ha¥aeM «% HM HaXOHM ee 43 (CbOpMyBI: 


== 7 Mes 


rye D —- m0THOcTb KpucTanna, a M — mogexysapupili Bec. Caa3b « Cc cBOf- 
CTBaAMH LeCJIOUHO-raJIOHAHbIX KPHCTaNJOB BuAHa U3 Tabs. |. 


Ta6Ouuna ft 


| | | Tennora 
| 

Comm o By, B a ine) -40°| napne- | cy6nn-| 06Pa3- 
e . a | : HHA Manny | TBePA- 
| coen. 

LiF 77 | 240} 3,4} 0,6 - 10-2 | 25500] 41,9 | 1,38 | 30,7 6 63 145 
LiCl 49 193 _— 1,5» 102 49000 — 1,66 | 40,7 5 47 — 
LiBr 40 183 — — — — 1,78 |} 46,7 4,5 45 — 
Lil a0 | etree = | —'| 405 eae et tk 
NaF 65 210 Ona | Aen nea mECOOUCN dOnt Bon l moze a 7,6 72 135 
NaCl 37 180 455 1453) = 4052 || 22000) |) 2,258) 4553/8365 7 7,0 57 oS) 
Nabr 34 172 1,0} 1,3 - 107%] 20800 | 2,65 | 1,64 | 39,7 6,1 54 86 
NaJ 24 161 OSI aa Ones Aine — 2,93) |r429) ||) 46,0 5,2 50 65 
KF 44 190 Use || ino Selle 27200. | 4,83) 1.85 | 8353 6,5 50 134 
KCl 26 164 LO 2, 0 AO 23900 | — 1,50 | 33,7 6,4 52 107 
KBr 22 158 Qu BAO o aes 22800 | — lay || saleagl 6,2 50 95 
KT 19 149 OFGm edie o ned Ome 205007), == 1,68 | 41,7 4,4 49 719 
RbF 28 181 — — — — 1,38 — 6 53 as 
RbCl 23 159 0,8} 5,0 - 40-5) 24600 | — 1,49 | 32,8 5 52 106 
RbBr 20 152 OFGHIES Ona) 10mos 205000 ae 1,55 | 34,7 5 54 95 
RbJ 15 144 0,5 — _ — IOS leona 5 50 83 


IIpumegdauue. U— 9xeprua Kpuctammumueckol peuleTKu B KKad/MONb, FE yp)—9JIeKTpH- 


secKasd MpOUHOCTS B MB /CM, & — 9MCKTPOHHAA COCTABAAWUAA AHIJIEK TPULeCKOTO Kkoapuunenta, 
@—HOHHAA NPOBOAMMOCTD JIPH TemnepaType naBenuA, B—KOHNCTAHTA, BXOMAWAA B ypaBHeCHUC 


Tr, 8 — Kospbaunest muHelHoro paciiupenusA, Mp — KoIdPulHenr 


MpOBOAMMOCTH o =Ae_ / 
: TIpeJIOMIeHHA CBeTAa 


HeoOxoqumo g3ameTHTb, TO KOsdduuNeHTH! k, CBASbIBAaIONIMe PUSHYECKHE 
KOHCT@HTHE C a, H3MCHAIOTCH MpH Mepexoye oT cOequHeEHHM OMHOFO MeTasNA 
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K COC#AMHEHHAM Apyroro metamia. Muorya kosppuunentel & passuyaroTcs CTOMb 
MalO, 4TO HX MOXHO CYMTATh COBNagaiomuMu (cm. puc. 1, 2, 3). 

B Tao. 2 Mbl mpoqomKaem cpaBHeHHe MeXaHHyecKHX H QJIEKTpHYeCKHX Xapak- 
TCPHCTHK C BeHYHHOK «. Syecb BeMUHHA ¥/{p MOKa3bIBAeCT OTHOCHTEJIbHbIC 
SHaveHHA NOBEpXHOCTHOM SHEpPrHH, ONpeseJeHHbIe HAMM MO CnOCcO6y B38aHMHOrO 


Dd 


N 


NS 


Puce. 2 


wsnosanua (*). U3 radn. 2 BugHO, UTO C YBEJIHYeHHeEM a yBeJIMYHBaeTCH TBep- 
JOCTh KpHCTaWIOB, a WuaNeKTpHyecKHe MoTepH (tgo npH yacrore 10° ru) H jaB- 
jleHve HCTeYeHHA yMeHbuUIaloTca. C yBeJIHYeHHeM « HaMeyaeTcH TeHeHUMA 


AP RVO aang | 2 


epOCTb = Wy > 
Tsepa a & 3 F 
@ om | © 2 i 
1 i De 2 ae =a 
Conn = als Pate Be BS EL . 
o a, > oO <<? Hes Rs a ° 
se |e lecl ee}. 2a lacie ee 
s | ak By eee) Se PP ese Soma) oS > 
LiF Th = — | — | 3204 | 14000 —_ 0,4 _ 
LiCl 49 — — | 25 | 1696 | 6000 _ _ — 
Libr 40} 2,6 — | — | 1718 1900 | — _— =_ 
LiJ 30 — S| a — — - a 
NaF 6) — aoe, = —— — — — 3 
NaCl ere || Ayia) 14 | 20) 1284 4400 72} 0,6} 1,45 
NaBr 31 254 —|- 923 4780 — — |} 1,20 
NaJ 2h — — — —|— 
1a? 41 _ 1,3) — 857 7340 — —}| — 
KCl 26 —~ 0,8 7/ — — HOP Oda 
KBr 22| 2,3] 0,6] —1] 3869 4470 40 1,0 | 0,94 
KJ 19 | 2,2 —l1—I 3887 2470 3t 1,3 


u Mojtyia TOura. Ham mnpeycrapssetca Heob- 


K YM€HbIICHHIO MOJYJIA CUBura 
3HAYeCHHA MONYJA TOura u MOJIYJIA CUBHra QA 


XOJMMbIM IIPOBEPHTb YHCJICHHbIe 
HEKOTOPBIX coven. 


NAO oie a 
2. Tengiora 
S 
2 | ¢ 
3 e Rl ee 
Srl ner iheaa wales donhaed tN. 
i) fe} oO = ne & = . 
5 Aes £ 3 o ro) tt 5 
: ge eae ae aoe 
5 Kalers Se Tee LG Se lias ee Aes 
MeO | 85 940 6,5 8:93) 6,40) 0957 Nteoeu)eMo0! |) S078 
CaO |59] 853} 4,5 | 10,23] 9,50) 15,9 | 151,%] 4128 | 2858 
SrO 43 794 3,0 | 10,76) 13,0.) 195) | 4444) 447) 927038 
BaO | 35 747 3,3 | 11,34] 16,8 } 24,5 | 134,0 90 | 2196 


B ra6n. 3 qaerca cpaBnenue cBOlicTB OKHCVIOB BTOPOH rpyNMbl C BEMHIHHOK «., 
Kak BHHO H3 JaHHbIX 93TOM TaOJHUBI, pH BOspacTaHH «% YBeNMYHBAaIOTCH 
TensoTa CyONMMalHH, TeMNepaTypa MaBNeHA, SHEprus peweTKH H TBepsOCTS 
H YObIBaioT TENMOCMKOCTb, SHTPONMA; TenvioTa TuApaTalMH yOviwaer pH BOs- 
pacTaHuu a. Jina noctpoenua Ta6snm 1, 2, 3 MbI HcHOmb30BaIH JaHHble (lage!) 

SaMeTHM, 4TO 3aBHCMMOCTb HEKOTOPHIX CBOHCTB OT « HaGsOqaeTcH Hu yA 
*KHAKHX OPlraHHYeCKHX JU3IEKTPHKOB. 

H3 puc. 4 BuAHO, YTO 9NeKTpHYeCKad MpOuHOCTh romMomorHyecKorO psja 
*KHKHX JHSJIEKTPHKOB YMEHbIUAaeTCA C BOSpacTaHHeM «%. B TBEPAbIX J{H9JIeKTPH- 


wD 
& 


aN 


S 


vs 


Makcumym noenouenua F-noloce/ 


Puce. 3 Puc. 4 


KaX 3JIEKTPHYeCKaA MPOYHOCTb MpH yBeNMYeHHM « pactTeT (Ta6m. 1). STo noz- 
TBepXKaeT BbICKaSbIBAHHA ('*) O pas IHYHOM MeXaHH3Me MpoOoOM TBeEPAbIX H KH]- 
KUX J[M9JIEKTPHKOB. 

Ha6stogaetca 3aBHCHMOCTb OT « H HEKOTOPbIX CBOMCTB MeTaJIJIOB KaK, Ha- 
mpHMep, WsHococtToikocTp (4, 14). 

TakHM OOpa30M, MOJI€KYJIAPHad KOHICHTPaluA « MOMKET paccMaTpHBAaTbCA 
KaK COBOKYMHaA XapakTepHCTHKa MHOFHX CBOHCTB BeLILeCTB. 

Bpipaxkato OarojapHoctp npod. A. A. Bopo6dnepy 3a o6cyxyenne padorpi 
HW TOJI€3HbIe COBETHI. 


TomcKHH MOJIMTeXHHYeCKHH HHCTHTYT Tloctrynnao 
um. C M. Kyposa 27 IV 1956 


WMTHPOBAHHAA JIMTEPATYPA 
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Jloxazayn Akaygemuu wnayk CCCP 
1956. Tom 110, Ne 5 


TFEO@®H3SHKA 


A. T. ABAHOB 


M3Y4EHHE SA3ZOBOM CIPYKTYPbI 3JIEKTPOMATHHTHbIX NOJIEN 
NPH 3JIEKTPOPA3BEAKE 


(IIpedcmasaeno akademuxom \O. 10. Waudmom| 10 V 1956) 


Bo3MoxXHOCTH py {HOH INCKTPOpPa3sBeAKH MpakTHYeCKH He OblIH Pack PbITHI MOJI- 
HOCTbIO H3-3a MpeHeOpexkKeHHaA (pasoBbIMH CABHraMH BCJIeACTBHe TPyAHOCTeH 
9KCIepHMeHTaJIbHOrO XapakTepa. HaO.uojaa OObIYHO JIMLb aMIVIMTyHOe 3Haye- 
HHe KaKOl-IHOO KOMMOHeHTH! Hosa M (x) = Ay sin (wt + o,) H HuCNOb3yA 3aTeM 
3apaHee HaliJeHHble 3HaveHHA Tak HasblBaemMoro HOpMaJibHoro noma M,(x) = 
=A, sin (ot + ,), ompeyeisioT 3HayeHHe Apoou 


AeA AA 
i (1) 


STUM XapaKkTepH3yIOT 3HaK H OTHOCHTEJIbHY!O BeJHYHHY aHoMawsHu. B jen- 
CTBHT@JIbHOCTH Ke HaGwlOfaemMoe Move cwleyeT PpacCMaTPHBaTb Kak Ppe3yJIbTAaT 
BEKTOPHOrO CJIOMKCHHA HSyYaeMbIX KOMIIOHEHT HOPMaJIbHOrO T1OJ1A WH HCKOMOTO 
aHoMaJIbHoro noua: M(x) = Aasin(wt+o,) (rae o—kKpyroBaa 4yacToTa 
MOA; ©,,%,, 9, —HayaJibHble (a3s0Bble yIvIbl COOTBETCTBYIOUIMX KOMMOHEHT 
B ToUKe x). B caryyae H3MepeHHH asoBbixX yrvIOB B pacnopsAxXeHHH HHTep- 
lipeTaTopa OKa3bIBalOoTCA BCE BeJIMYHHbI, HeOOXOJHMbIe JIA BbIMMCJICEHUA 
Ais Pq COPrsdacHO M3BeCTHbIM (hopMyiaM TpHronometpuu. Jlerko yOequTEcs, 
YTO CCJIH H3Me€PATb JIHWIb AMIVIMTY)bI NOJIA, TO MPH ONpe_eeHHH «BeIHIMHBI» 
aHoMavIMH 0 (1) MoryT ObITb JOUyUeHbl BeCbMa KPYNHbIe OTHOCHTEJIbHbIC 
OWWHOKH, onpeyleiaemble (bopMyvou 


cA,  A,—|A,—A,| Act ieee tz) ee 
Ay A, [1 +1? — 2lcos (9, —9,)}2 eo 


B cnyyae = 1,2 u 9, —9, = 30° ommOxa papna 67%, B cayuae /=1,2 


uo,—, = 10° ommOka papna 52%. B cayuae ae 2cos [t+ (9, — ¢,)] 
n 

B OMHOH TOUKe X MpHCyTCTBMe aHOMAJIbHOrO MOJIA MO aMIHTyam COBCeM He 

oOHapyxuBaetcn; B cayyae A, +2A_ cos(¢,—9,)<0 aHomanusa no (1) or- 

puuaTebHad HW HacOopoT. OueBH AHO, WIA eTaubHOH KOMMUeCTBeEHHOL HHTep- 

peTalMH IPHHUHMKaIbHO HEOOXOAMMO W3yy4eHHe (pasoBoli CTpyKTypbl NepemeH- 

Horo NOJIA HapaAy C M3y4eHHeM ero aMIWIMTYAHOH XapakTepucrHKu. 

3a Bpemsa c 1946 r. Ham ylalocb, NpeosoueB H3BECTHbIC 9KCTepUMeHTAaJIbHBIe 
TPYAHOCTH, CO3aTb HeOOXOAMMYIO allnapaTypy M npakTuyeckH OcymMeCTBUTb 
Ha pxAje OObeKTOB AMMJIHTYAHO-*Ppa3s0Bble HCCeOBaHUA. 

Kommsiekc 9THX paOoT OOecneyMBaeT MpoBeAeHHe PaHee OTPHIBOUHO ONHCaH- 
HbIX MOLMPUKALMH AMMARTYAHO-PasoBblx H3MepeHHt C JaTUHKaMH B Bue ABYX 
IPHEMHbIX PaMOK B Pa3HbIX NO/OXRKCHHAX WIM Tpex deKTpogos (7, °, 4). Mobi 
OCYHLECTBHJIH H HOBbIC, Cle He ONMCaHHbIe HCCNEOBAHHA PpayMenTHOrTO TuMNA, 
KOTOPbIe H3JIOXKeHbI HWKE, 

Tlone cosjaeTca TOKOM, MponycKaembiM Yepes KaOenb (B BuAe NeTAM WH 
JIMHHH); Toe Kaden onMcaHo (°, °), Co3sqaHHbiit mpHOop ja aMILJIHTY (HO-(pa- 
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3OBbIX H3M€PeCHHH, TaK Ha3biBaeMbili aduMeTp, OCHOBaH Ha IpHHIMNe KOMIeH- 
CallMH UW COCTOUT HS JByX Npocrewiuux dasospamatenelt RC, kK KOTOpHIM MIpH- 
COCMHEHbI JATUMKH;, HallpsxKeHHA C (hasoBpallaTese MOawTca Ha JaMMOBbIt 
HYJib-HHUKaTOp. Hanpsxenua padoueli yacToTh! Ha BbIXOJe HYsb-HHMKaTOpa 
MpH KOMMeHcalMH oTcyTcTByioT. IIpu «rpayqMeHTHBIX» aMmmIMTyAHO-ba3s0- 
BbIX HCCJI€QOBAHHAX MAarHHTHOrO MOA Kk acdbuMeTpy MpHCoe_uHAIOTCA PaMKH, 
2KECTKO CKPECIVICHHble AoOpaseBoH TpyOKOM HW pacnOsIO*KeHHbIe Ha He3HAUHTeWIb- 
HOM pacCTOAHHH Apyr OT Apyra (2,5—3,5 m). Cucrema pamoK noypenimBaerca 
Ha IWaPpHHPHOM COe(MHEHHH K TpeHore, CTPOro OMHAKOBO OTHOCHTeMbHO Bep- 
THKaJIH. 

Tloscnum Teopuio usMepenuli acpumetpom. B csryyae, ecm Ha TepBbIii H BTO- 
pO BXO[bI acpHMeTpa MOMaloTCA OT ABYX aTUHKOB HallpsAxKeHUA, KOTOPbIe Kak 
HM p-€ KOMMOHEHTHI NOJIA PasMYaIoTCA NO HavaJbHBIM (pa3s0BbIM yriam Ha Ag = 
=2—9, HO, Ipe{NOOXKUM, YPaBHEHb! JeHTeIeM HallpAKeHHH 10 aMMVJIHTyLaM, 
TO JIA MOHOH KOMMCHCalMH STHX HalpsAxKeHH HeEOOXOAHMO BBeCTH B KaHaJl 
nepBoro JaTuyika B H3MePHTeJIbHOM (asoBpallaTee JOMOMHUTeIbHbIM asoBblii 
CABHr, paBubili Ag, a TakxKe H3MCHHTb *Pasy BTOporo HanpsAxeHUA Ha 180° (Ha 
Bxoje upHOopa). Pasospili yrou Ag BBO,UTCA B H3MePHTeJIbHOM (basoBpalla- 
Tele NyTeM MOBOpOTa IIKaJIbl JO ycOBHOrO jeyeHua n(x). U3 ycnoBusa 
KOMMeHCalHH Np JOOOM paciiO/IO%KeHHH aTYHKOB MOXKHO MOJyYHTb: 


Ag = 9, — 9, =k, [n(x) — nol, (3) 
rye ky— wena jeeHHA WKaJbl MpHOopa (AA MpocroThl momaraem wWkasy 
JWMHeEHHOH); My—oTcyer B cayyae Ao=0, JIna rpaqueHTHbIxX H3MepeHnit 
B TOUKe X C MasibIM (2b) pa3sHOCOM JaTYHKOB BAOJb Upopusa x, uMeem 


M3 (5) dasoBbli yrou %,(x) OTHOCHTEJIbHO yrvla B KaKOli-1M00 “ONOpHOH» 
TOUKE Xp) MOXKHO ONpeseHTh WHTErPHpOBaHHeM 9KCIePHMeHTAabHOK KPHBOH: 


p(X) — 2p (%) = ah \ lt (#) — nol dx. 6) 


Jina wcKm0ueHHA OWMOOK 3a CUueT OMON3aHMA HYJIbIMyHKTa mpHoopa 
(B TlepepbIBaxX MeX*KAY OTACbHbIMH HaOJUOFCHHAMM) TpeWOWweHO MPOU3SBOAMTb 
Ba H3MepeHHA Up «MpsAMOM» MOO2%KeHHM AaTUHKOB (C OTCYeTOM n(X)) H pH 
«OOpaTHOM» MosloxwKenuu (c oTCUeTOM 7 (X)); B TlocueqHeM CJyYae MecTa pac- 
MOJIOXKeHHA JaTYHKOB B3aHMHO 3aMmeHsaioTcH. IIpH sTHxX YycNOBHAX pacueTHble 


(OopMyJIbI He COfepxKaT My H UMeIOT BHI: 
OF (=x) ky \ n (x) — 1 (x) dx. (7) 


Ox b 2 : 


Xo 
B CJIYUae JIMHEHHOCTH UIKaJlbl MOJIOHKeHHE HYJibIYHKTa No Ha WiKaJI€ MOMKHO 


OUpeleUTb Kak cpeyHeapuipMeruyecKoe H3 OTCYeTOB n(x) u n(x). IIpn us- 
MepeHHAX OTHOWeHHH aMMIMTy, m(x) B TOUKe X MpH HeOOMbINOM pasHoce 
aTYHKOB BAOb Npodpusia x HMeeM 


A, (x + 8) ee ee 
A,(x—b) 


( = m(x) = hy [S (x) — So] + I, (8) 
‘ A, (x)— 8 0A, (x)/0x 
rye S(x)—orcuer B JeNeHHAX IWKaJbI NpHOopa pH HaJIMYMH KOMMeHCaLMH, 
Sy — oTcyeT B J[@CHNAX WKaJbl MpHOopa pH KOMINCHCAalHH B TOM oco60m 
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curyuae, Kora m(x)= 1; koe — Wena JevIeHHA WkKaJbI UpHOopa, npeqnonarae- 
Mast Jit TpocToTbl JMHeHHOH H oOMpeseisemMad NpH rpalyHpoBKe mpu6opa; 


a he oats (x) ~— 1 ~ im (x) — 1] (9) 

q(x) = A, ye) Bim@)sal 2b 
Tak Kak m(x)—1<_1. Bpipaxenve B meBonw uacTH (9), pedcTaBlsaomee 
NOrapHMHYeCKYIO MpOH3BOAHy!O Ap(xX), MO2xKeT ObITb Ha3BaHO TIPHBeeHHbIM. 


af le aa WC ip 
Wek ed 
sips [ao vegan Ns opie 
sf Sa ON eS 

3 uD 
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— + (00 
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Vee +100 
xu ee ty + + 0 
xv Liat panurmer 


Poenenokuanen-* pee 
Ho1e nopade! 


Puc. | 


PpaHeCHTOM Ap (x) B TOUKE€ xX: C TOUHOCTbIO J[O BeJIMUHH BbICLUIeroO NOpAKa: 
MaJIOCTH pu HaOJIOJCHHAX C «IIDAMbIM» H C «OOpaTHbIM» NOJIO7KCHHEM JlaT- 


YHKOB (c oTcueTamu S(x) u S(x)) u3 (popMy,I HcKoUaeTca S,: 


se 1 
q (x) = By =F 5 = op, lin (x)— 1], 
A, (x) ke S()= SG) ic A, (x) (10) 
£ Ea fore Ie, Peete (0 a wa ah = — ane a 
eee \ po dx = \ [m(x) — Ndece g — | 


So paBHo mpH6mH3HTenbHO cpeqneapHpmetuyeckomy u3 S(x) u S(x). Ilpuse- 
ACnHas TeOpHA H3MepeHHH TIPHMeHMMa Kak JIA H3Y4CHHA MAPrHHTHOrO, Tak u 


so Le 
1 fa 


SNEKTPHYeCKOrO Tonen. KesaTetbHO, YTOOH dbopmyb js MHTepupeTanuk 
HaOMOAeCHHH Obl Mpucnocobsenn K HCNOMb3SOBaHHIO BeJIMYHH, Henocpeycr- 
BeHHO H3MepseMbIX allnapatypoit. 

B Tevenve pala eT MbI NpoBesH B 3HAUNTeABHOM ObbeMe mpo6upie padorpi 
B pasJIMNHbIX TeOOPHYeCKHX YCOBUAX: B Cpequeli Asnn (1946—1948 rr) 
B Kpusopoxpe (1949— 
1951 rr.j, ua Ypane 
(1952—1955 rr.). Becpma 
HHTepecHBIe pe3YyJIbTATHI 
OblIH NosyueHbI, Hanpu- 
Mep, B  KpHBopoxKcKom 200 
*KeeSOPyAHOM Oacceline. 
Tam Ha rlyOunHax oT 10 Jo 
50—€0 mM noq coppemen- 
HbIMH PbIXJIbIMH OTJIO*Ke- 
HHAMH = 3ayleraeT BepTH- 


a@ 


Saws WAN Z 
ANCUNS Za 
Z 'Z 


KaJIbHbIH KOHTAKT 3eJIeHO- 200 : 
J€HO Kbapuebo= SO 
KAaMCHHBIX TOpoq u rpa- cmobucmble 3S. 


A Poeobuk 
: am@pubonobrie’®" 90GUKU \NZ 
HHTOB, T0JIO%KeHHE KOTO- Cranye  Wépuoono-MaeHemumobue 


poro HeOoOxoqHMO OplI0 Mapinumo-eeMaimnumobele 
MIpocuiequTb B TwiaHe Ha a 6 
3HAYHTeIbHOM TIpOTA«Ke- Seeds 

He. 2 
HHH (02 x). IIpu amnau- 
TYJHO-CasOBbIX H3Mepe- 
HHAX BHYTPH Oombuon net (300 « €00 mM?) rpaqHeHTHbM cnocoGom (Ha YacToTe- 
800 rm) ¢ HcnOb30BaHHeM TOPH3OHTAJIbHbIX IIPHEMHBIX paMOK yasOcb ycTano- 
BUTb, UTO KOHTAKT BECbMa OTUCTJIMBO OTOMBaeTCA Ha BCEM NPOTAKEHHH OOMbLINMH 
BO3MYINCHHAMH (basOBO CTPYKTYPbI IJIEKTPOMArHHTHOPO NOWA Np UpakTHyecKH 
He€3AMCTHBIX AHOMAJINAX OTHOIWCHHH amMnIHTyy (puc. | a, 6). Tlocnegyrouum 6y- 
PeHHeM B OJHOM H3 YKa3aHHbIX HAMH TOUEK OblJI BCKPbIT KOHTAKT 3@1@HOKaMeH ~ 
HbIX MOPO HW rpaHUuTOB Ha rviyOuHe 5D M MOf CJIOeM PbIXJbIX OTIOMKeHHH (rvH 
wu ecKoB). B pyle caryuaes B Ip yruXx MeCTAaX TO *Ke anmapaTrypou Opliu NONyIeHbI 
Y€TKHe aHOMAJIMH OTHOWICHHM aMIJIHTY Up ciadbix a30BblX aAHOMAaJIHAX 
(puc. 2 a, 6); KpHBbIe Ha PHCYHKAX NOCTPOeHb! BAOb KaxKoro Mpoduvia B yc- 
JIOBHbIX BeJIMYMHAX. 

PesyubTaTbl paOOT YKa3bIBalOT Ha WeHHOCTb MIPHMeHeHHA aMIINTyHO-pa- 
30BbIX HCCJI€NOBAHHH JIA KNaccHpukKauHu aHOMAJIHH IyTeM ONpeeseHHA HOBOrO. 
XapaKkTepHOro MapameTpa aHOMaJIMH, HAaNpHMep B BHC OTHOWCHHA BeHUHHDI 
(ba3sOBOH AHOMAJIMM K aMIVIMTYAHOH (B H3MepAeMBIX BeJIMYHHAX). OHH JOJKHBI 
IIPOBOMUTbCA B 3aBHCHMOCTH OT OOCTAHOBKH pa3JIHYHbIMH CUOCOOaMH JIA KOM- 
JI€KCHOPO H3y4CHHA MarHUTHOH HH IJIEKTPpHYeCKON COCTAaBJIAIOWULeH C WaTUHKAaMu 
B BHJl€ IPHeMHbIX PaMOK HJM 9EKTPOJOB, PacnOJIO*KeCHHbIX B PaSHbIX HH B «<OL~ 
HOM» TOUKAX Mpoduia. SHAYHTebHbIN HHTepeC IPH USyYeHHM yOUHHDIX pyz- 
HbIX T@JI IpeCTaBJAIOT TaKHe HCCIeOBaHHA MO BeEPTHKAJIbHBIM «pPOPHJIsM» 
B CKBaxKHHaXx HW TIpH pa3sHbix YacTOTaXx TOKa. 

Bpipaxato GnarogqapHoctb ut.-Kkopp. AH CCCP A. H. Tuxonospy u mpod. 
A. VU. 3a6opospcKomy 3a NocTOAHHBIM HHTepec K paOoTe MH 3a IeHHbIe COBETHI, 
a taxxe JI. I]. Uymxuny, B. C. Vecaesy u scem ToBapwujam no padote 3a 
AKTHBHOe YUACTHE BMIPOBEJeEHHH UCCeEAOBAHHA B pasHble OH. 


tlocrynua0 
DIEM TES 
HWMTHPOBAHHAA JIUTEPATYPA 
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Jloxaayu Akayqemunu Hayk CCCP 
1956. Tom 110, Ne 5 


TEOPH3HKA 


A. Tf. KAJIALIHHKOB 


OB H3MEPEHHHW MAPHHTHbIX XAPAKTEPHCTHK FOPHbIX TOPO, 
(METO]. YHHBEPCAJIbHOrO KPYTHJIDBHOFO MAFHETOMETPA) 


(ITpedcmaeaexo axademuxom JO. tO. LLlmudmon| 12 IIT 1956) 


OHO H3 CYULECTBCHHbIX 3a[a4, KOTOPbIe BbIABHTaloTCA B HaCTOALLee BpeMsA 
B OOsacTH Teopu3sHKH TBeEPAOH OOONOUKH GeMJIH, ABJIACTCH BCECTOPOHHEee H3y- 
YHHE MAPHHTHbIX CBOMCTB FOpHbIX MOpO. SHAaHHe MarHHTHOM BOCIMPHHMYMBOCTH 
%, ECTECTBEHHOM OCTATOUHOM HaMarHHyeHHOCTH J,, a TAKXKE KOIPUMTHBHOH CHIBI 
H,, XapakTepH3yloulel yCTOHYMBOCTb e€CTeECTBEHHOM HAM@rHHYeHHOCTH FOPHbIxX 
NOpOf, OY€Hb BAXKHbI KaK JIA H3YYCHHA NayleOMarHeTH3MA€, Tak HM JIA pasBeAKH 
MOe3HbIX HCKOTIAaeMbIX. HecmoTpaA Ha OONIHE MeTOJOB, IPHMCHACMbIX JIA OM- 
peesIeHHA STHX CBOHCTB, OOBINHO KarKJ[bIii H3 9THX MeTOJOB H3MepsHeT OJHY 
KAaKYIO-HHOY)ib U3 YKa3aHHbIx BeHOHH. Mexyy TEM OYEHb BaxKHO B OTHOLMICHHH 
KaKJOH TOPHOH NOpPOAbl NOMYIUTb BCeCTOPOHHEee TpescTaBseHHe OO ee MarHHT- 
HbIX XapaKTepHCTHKAaX, H3MePeHHbIX B NOMAX MOpAyKa 3emHoro Hoan (0,5— 
. apcet.). Onncprpaemplit HAWKE MeTOA MO3BOHeT Ha OJHOM MH TOM Ke OOpase 
U3MepuTb x, J, U Ae. 

I]pHuuun mMetoya 3akouaeTCaA B CeRyroulem. OOpasel, OObIdHO KyOuYeCKOH 
(POpMbl, YKPeMIAeTCA Ha KPYTHJIbHOM TOJBece C MVIeUOM / H C NOCTOAHHOH Kpy- 
yeHua C. OOpasel NomemlaeTcaA B CepeyuHe JBYX Map KaTyuiek (cM. puc. 1), 
H3 KOTOpbIXx OfHH (/, /) ABIAIOTCA KaTyWIKaMH Tenpmroubua, a Apyrue (//, //) 
-COCJ[MHEHbI HABCTpedy HM OOpasyioT MEXK]Y HHMH MOUTH JIMHEHHO H3MeHsIOULeeCHA 
none. TOK B Kaxkjlyio apy 9THX KaTyIeK MO*KeT NYCKaTbCA He3aBHCHMO pyr 
OT \pyra. PacueT 4 H3MepeHHe Mp NOMOLMLM MOeMepa NOMA MEOKAY KaTyWKaMu 
(7, //) noKa3pIBaeT, ITO HaNpAXKEHHOCTb MOA B WeHTpe MEXKJLyY HHMH MMeeT 
(c TouHocTbio Oo 2—3%) NocTOAHHbIM rpaqveutT (cm. puc. 2). Takum 
00pa30M, IIpH l1ponycKaHHH TOKa BO BTOpylo apy KaTYIeK B CepeqHHe MExK]Ly 
HMMM OOpasyeTca HYJeBad MIOCKOCTb OO, m0 Ty H Apyrylo CTOpoHy KOTOpOii 
MMeeTCH MONe C JIMHEHHO YBeJIHYMBAIOMeHcaA MO OCH x, HO MpOTHBOMOMOXKHO 
HalpaBJIeHHOH HalpsxKeHHocTbio (puc. 2, MN). OOpasey B Bue Ky6a 
C peOpoM JVWIMHOM @ WpakTHyeCKH Bcerja NOMelaeTca TAK, YTO HywsleBad T0- 
CKOCTb TpaHeCHTHOPO MOJIA HECKOJIbKO He COBMajlaeT CO CpefHeH MMOCKOCTbIO 
KyOa; IIpH 9TOM OHA YaCTb KyOa HAXOUTCA B MOOXKUTebHOM, a pyran B OT- 
PHMaTeIbHOM MArHHTHOM Nose. Ec Obl 9TH UACTH ObIIM PaBHbl, TO MOJO*KH- 
T@JIbHbIM WHAYKTHBHbIM MArHUTHbI MOMeHT B OOpa3sile KOMMeHCHpOBaICA Obl 
OTPHILaTeJIbHbIM H,HeCMOTPA Ha HaJMUNe rpauenTa Nov, Ha OOpasell B WeJIOM 
He J[€HCTBOBasIa Obl MeXaHMYeCKan CHa, BOSHHKAaIONlaN 3/[eCb BCIeACTBHeE Ha- 
JIMYHA HECKOMMCHCHPOBaHHOrO HHAYKTMBHOTO MOMeuTa. IIpakTuHyuecku cepequHa 
Ky0a CMelaeTCA MO OTHOWEHHIO K HYJEBOM MIOCKOCTH NOH B TY HAM [pyryio 
‘CTOPOHY Ha OTHOCHTCJIBHO HEOOVIbUIYIO BEJIMYHHY X, BCMeACTBHE Yero OOpasyercs 
Pa3HOCTHBIM HHYKTHBHbIL MOMeHT, PpaBHblit 


dH 
AMix = ax Tx. (1) 


Ecan oOpaselt HMC€CT CCTCCTBEHHYtO OCTATOUH VIO HAMArHHYEHHOCThS ie , TO Mar - 
HHTHbIH MOMeHT OcTaTOUHOrO HNaMarHuyeHun OyjeT 


M; = a®], = a? (ay: “bhi 9 a (2) 
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Torga oOmui MarHuTHErit MoMeHT OOpa3ia To ocH x OyjeT 
dH 
Mz= AMiz + May = 0° (x 5 x + Inc ). (3) 


B KpyTHAbHOM TO,Bece MOMeHT MeXxaHMyecKolt cH, HeHCTBYIOULMH Ha 
oOpasell, ypaBHOBelIMBaeTCA MOMeHTOM KPyYeHHA HHTH Mp 3sakpy4nBaHuH 


HEL Hy Wh 


Dios Puc. 2 


ee Ha yrom 0, T. e. Fr=C6. Cuna xe Fy, 0 OCH x paBHa, KaK U3BeCTHO, 
cocTaBJIAlolleH MarHHTHOrO MOMeHTa, YMHOMKeCHHOM Ha TpaqveHT nos 


la Vi. ss Orcioja, IpHHuMad BO BHHMaHHe (3), mMouwyuaem: 


a®r E (Z)* + Lax | = Ch. ae 


V3 dopmyup (4) creqyeT, UTO HallpaBJIeHHe CHJIbl HHAYKTHBHOTO MOMeHTAa 
ompefeiseTcA 3HakOM xX HM He 3aBMcHT OT 3Haka dH/dx; HanpaBseHHe CHAI 
JIA OCTATOUHOFO MOMEHTA, HaCOOpoT, oMpesesetcaA 3Hakom dH /dx. Tlostomy 
qua onpeyenenua Jp, MOCTATOUHO CelaTb [Ba u3sMepeHuaA — pu + aH /dx: 


H 

ar E (Ge) * + Tnx =| = US (5) 
dH 
a’r E (Sey ¥ Ina | = Co. (6) 
Bpernraa (6) u3 (5), no71yauM: 

€ (0 0;) 

Taz a , ae (7) 
2a2r 
dx 


1 lage 
V3 @opmyuit (7) caeqyer, ur0 ecmH a=2cmM, r=10 cM, GO =oO-W, 


2, rf ° 
C= 1—“—., 1o nopopor KpyTHJbHOH TOmOBKU, 3aKPYUMBAIOUM HUTb Ha 
cek?- pay 
; TO MOMeHTa, paBHYIO 
0,1°, Oyler ypaBHOBelIMBaTb BeJMYMHY ocTraTouHO , paBHy 
DEE AY.CC 
is omar 
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Tlopopayupan KyOuK 0 TpeM B3aHMHO IIepleHIMKYJIAPHBIM OCAM, MbI 
MOXKEM HOJYUIHTh TPH COCTaBJAIONIAX OCTATOMHOTO MarHHTHOTO MOMeHTa H H3 
(2) onpeqemuTb MOJIHbIM BeKTOP J, WO BeMGuHe MH HallpaBJIeHHIo. 

Jlna ompeyeueHuA BOCHPHHMYHBOCTH MOpO MBI IIpHMeHseM BTopylo apy 
KATVINeK — COCIHHeHHEIX 10 cxeme Tempmromblla, KOTOpble AaloT B o6beme 


Puc. 3 


Pue. 4. Cxema yHHBepcaJIbHOrO KpyTHJIbHOTO: 
MarHeToMeTpa 


oOpasila OHOpoOAHOe Noe C HanpaBsieHHeM x U HalpsxKenHocTbio H,. Tora, 
Hapsijly C MOMCHTAMH, OlpejlesAeMbIMH BbIparKeHHeM (3), OyqeT CyllecTBOBaTb 
MarHuTHbilt MOMeHT M;, = a°xAf,, W CyMMAapHbIlt MarHUTHbIil MOMCHT o6pasia 
Oyyer: 

M,; = AM ix + Max = Mie. 


| : : dH 
Moment CHJIbI, TEHCTBYIOULHN Ha o6pasell B Toe C rpay{HeCHTOM Tee BbIpa- 
3HTCH Tak: 


ht ae dH dH \2 dH 
| hae le Ne we = Or | xHe Ge + (FEY + Iw Ge | = COs. (8) 
Boruntaa (5) 43 (8), Tomyyaem: 
__ C (83 — 91) 
ya (9) 
Od 
erax 


OnpeyeimB HallpaBsenve /, B KyYOHKe MOpObl, MbI MOXKeEM HWJIH BbIPesaTb 
M3 MOpObl KYOMK Tak, UTOObI° peOpa kyOukKa OblNH Napasmuenbub Jn, WI 
HOMeCTHTb KYOHK Ha KPyTHJIbHOM HoyBece Tak, UTOObI HallpaByienne J; COB- 
mayasio C OCbIo xX. OOpasyem MexK]y JBYMA TNapaMw KaTyweK moe Cc Ha- 
ups>keHHocTblo H,, HallpaBseHHoe mpoTHB J;, HM C HeOOMbINMM FpayHeHTOM 


dH/dx. \[peneOperan manok Bernannot »(dH/dx)?x, tlony4aem cveyyroulee 
ypaBHeHHe MOMeHTOB: : 


ep) ih 2 (lal dH 
ar | xH Se + lin Ge | = Cha. (10) 
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Tjanee, W3MeHAA TOK B KaTYWIKaXx, NO,Oupaem BeIHYHHY H, TakOH, YTOObI 4, 
paBHasoch HyJio. [Ipu sTHX ycnOBHAX OOMHi MarHHTHbIi MOMeHT Tena Oyler 
paBeH HyJo H, CieqoBaTebHO, H,OyyeT paBno H,, T. e. KOSPIMTHBHON cue 
KOTOpad TaKMM OOpa3s0M H MOXeT ObITb ONpejeviena. 

B cBa3H C ONpefeeHHeM KOSPUHTHBHOM CHIbI ecTeCTBeHHOL HamMarHuuey- 
HOCTH MOpOf| yYMeCTHO CjedaTb Cuefyloulwe 3amMeyanHA. BuemHee noe c nanps- 
*KCHHOCTHIO, PaBHOM KOSPUMTHBHOM Cue, CBOAMT K Hyw0 OOmlyIo Hamarnuuen- 
HOCTb OOpasila, HO He paspymlaeT, Kak MpaBHJIO, CKOJIbKO-HHOY)b CHJIbHO ocTa- 
TOUHY!O HaMarHHyeHHocTh. Jlin Wesel ManeOMarHeTH3Ma Ba>%KHO 3HaTb YcTOit- 
UHBOCTb OCTATOUHOM HaMArHHYeHHOCTH H, CeOBaTebHO, Te HalpspKeHHOCTH 
NlOJIA, IPH KOTOPbIX OHA MOJIHOCTbIO paspylmaeTCA HW Mocwe CHATHA NOMA He BOC- 
CTaHaBJuBaeTca. Ec Teo oOsaqaeT ocTaTOuHOH HamMarHnyueHHocTbEIO [po Hi 
NOMeMaeTca B NONE MPOTHBONOMOARHOPO HaNpaBseHHA, TO MpH yBeMYeHHH aO- 
COJHOTHOH BeJIMYHHbI BHEMHErO MOH Mbl MOXEM HaGOLaTh CHe_yiouue basel 
H3MeHeHHA OOMel HaMarHHYeHHOCTM Tea (cM. puc. 3). CHayana nocTpoum 
KPUBylo, XapakTepHsytoulyio OOpaTumpie u3MeHeHHA TJ, (MR); Kaxyqaa TouKa 
9TOH KPHBOH, HaNpHMep A, COOTBETCTBYeT BeNMUHHE Jpg, OCTaloulelica B Tee 
noce CHATHA Noma Hy. Ip BewMunHe HalipsxKeHHOcTH noma AH. pasno H,, 
oOmlad HaMarHHYeHHOCTh Tela CTaHOBHTCA paBHOl Hymo (cM. KpuByio MR,), 
HO 9TO COCTOAHHE MbI MOXKCM TOJIKOBaTb Kak PaBeHCTBO HSMeCHEHHOM MOM en- 
cTBHeM H, BeJIHYHHbI OCTATOUHOM HAMarHHYeHROCTH Jp H OOPaTHOH M0 HanpaB- 
JIGHHIO BEJIMYHHbI MHAYKTHBHOrO HaMariHuHBaHHA J;-, KOTOPaNd u300pamKaetca 
TOouKaMH KpHBOol ON ua puc. 3. [pu cxatuu noma A; ocraTouHoe HaMarHuyenue 


BOCCTAHABJIHBae€TCA JO BeJINYHHBI De OTHOCHTeIbHOE H3MEHEHHE OCTaTOUHOrO 
| jal 
c 


I 
HaMarHHyeHHA es o6o3HauuM 5/,; TOra OTHOWeHHE 57, MOKHO Ha3BaTb 
no n 


XapakTepHcTHKON ycTonunBoctTH (I) ocrarouHoro Hamaruuyenna. IIpu fanbHen- 
mem yBeiuyeHun H, HaMarHHYeCHHOCTb K3MeHseT 3nak (“eT NO KpuBOH MR,N). 
B touxe H’ mocie CHATHA MONA OCTATOUHAH HaMarHHYeHHOCTb paBHa HysJIO. 
B 9TOM cuyyae -pyro xapaKTepHCTHKOH YyCTOMYHBOCTH OcTaTOUHOrO 
HamMaruuyenusn (II) Gyger cama BenMunHa H’, NOCKOJIbKy OTHOCHTeJIbHOe H3Me- 
HeHHe 6 /, = |*. 

YuuBepcasbublli KPYTHJIbHbili Ma@rHHTOMeTp, NocTpoeHHblit B Mucrutyte 
dbu3suku 3emmu AH CCCP Ha yka3aHHbIX BbIIUe OCHOBax (CM. CxeMy pu. 4), 
WaeT BOSMOXKHOCTH PelllaTb TaKKE HBOMpOCcb! OO yCTOHYMBOCTH OCTaTOUHOrO Ha- 
MarHHYeHHA MOpOf B COOTBETCTBHM C BbICKaSAHHbIMH BbIIe COOOpaxkeHHAMN O 
XapaKkTepHCTHKaX YCTOMYMBOCTH OCTaTOUHOrO HaMarHNueHHs. 


Uucrutyt dusnuxu Seman Ilocrynnao0 
Akayemuu HayK CCCP 12 III 1956 
Hf 
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Jloxaagn Akawemuu Hayk GOEL 
1956. Tom 110, Ne 5 


TEXHHYECKAS PH3SHKA 


r. ©. CHTHUK 


NMEPBHYHbIN 3TAJIOH JIS) ABCOJIKOTHbIX 
CHEKTPO®OTOMETPHYECKHX H3MEPEHHM 


(ITpedcmaeaeno axademuxom B. I’. Pecenxosvim 4 II 1956) 


[Ipumenenue sTaIOHHOrO HCTOUHHKa CpaBHeEHHA JIA aOCOMOTHbIX H3mMepe- 
HMM AMET BaXKHOE IIPCMMYIICCTBO, TAK KAK NO3BOJIA€T NOJIHOCTbIO MCKJIOUMTb 
BCe C@JIEKTHBHbI€ CBOHCTBA H3MepHTe/IbHOM ycTaHOBKH. []pu mpoBeyeHHu CieKT- 
pocboTOMeTpHYeCKHX H3MepeHHi NO STOMY METOJy SHEPrA B CHeKTpe uccepye- 
MOrO HCTOUHHKAa NOysaeTcA B TeX 2Ke CMHHWAX, B KAKMX BbIPaxKeHO paciipe- 
yeneHve SHepruH B CHeKTpe cTanyapTHoro ucTouHHKa. [losTomy aOcovoTHbIe 
H3Me€PCHHA BO3MOM%KHO OCYINECTBUTbh TOJIbKO TIpH HaJIMYMH CTaHapTHOroO UCTOU- 
HUKa, pacMpeseeHHe APKOCTH B CMCKTpe KOTOPOrO H3BeECTHO B aOCOMIOTHBIX 
3QHepreTHueCKHX eMHuax (spr/cm*cek). Mexay Tem MeTpouornyuecKue yupe- 
XKMCHUA OObIUHO alOT BTOPHUHDIe STAJIOHbI C pacnpefesIeHHeM APKOCTH, H3BeCcT- 
HbIM TOJIbKO B OTHOCHTCJIbHBIX CMHHUAX HM B OrpaHHyeHHOH OOacTH cneKTpa. 
[lostomy Mp OcyllecTBIeHHH CHeKTpodOTOMeTpHYeCKHX HaOmoNeHuu Connya 
(1) nepeyq HaMH BO3HHKJIa 3afaua BOCMpOH3BeeHHYA MePBMYHOrO 9TaNOHa — 
yepHoro Tesla Ip BbICOKOH Temneparype. IIpu ocyujecTBIeHHH MOeNH YepHOrO 
Tela pH BbICOKHX TemMepaTypax ocoOoe BHHMAaHHe OOpalilasocb Ha co3sqaHHe 
YCJIOBHM, XOPOIO BOCMPOMSBOAAILHX PaBHOBecHoe U3syueHHe (2 4). TombKo Ta- 
KAA MOJeIb YEPHOFO Tea MOrsia OOeCHeYHTb 9TAJIOHHPOBaHHE APKOCTH CNeKT- 
pa ComHua 4 ApyrvX HCTOUHHKOB H3JIyY4eHHA B AOCOJIOTHIX equHUWAaAX. B Ha- 
cTOMUeH CTaTbe MpHBOAUTCA KpaTKOe OMMCaHHe SKCMePpHMeHTa MO CoO3,aHuIO0 
MOjleIM YepHOrO Tela pH BbICOKHX TeMMepaTypax. 

1. OcHOBHbIM COBPEMEHHBIM MCTOJOM H3MepeHHA BbICOKHX TeMrlepatyp B Tep- 
MOJMHAMHYCCKOHM WiKaJIe ABJISCTCA METO], OCHOBAHHbIM Ha IIPHMeCHeEHHH 3aKOHOB 
H3J1YYCHHA aOCOJMOTHO YepHOrO Tea. B COOTBETCTBUH C NOJOKeHHEM O MexKIy- 
HapoOwHOK TemMepaTypHOu Wikasle [Id H8MepeCHHs BbICOKOM Temnepatypbi 7, ue- 
OOXOMMMO VMMCTb TOJIbKO OHY OCHOBHYIO HCXOJHylIO TOUKY Temnepatyppl, 3a 
KOTOPyl0 IIPHHATa TemlepaTypa 3aTBepeBaHuA 300Ta (T>=—1336°K), onpene- 
JI@HHaA MO ras0oBoMy TepMomeTpy. Torya JIA ompeeseHHA HeH3BeCTHOH TeM- 
mepatypbl 7, YepHoro Tea HEOOXOAAMMO H3MePHTb APKOCTH YePHOrO Tesla pH STOIi 
Temnepatype H Np Temnepatype 7’) AIA OMHOH HM TOM 2%e JVIMHbI BOD. Onpe- 
qesienHe Temnepatyppl 7, MpoHsBoyuNOcb JIA pa JWIMH BOWJH. 

2. [{it OcyinecTBeHHA MMpOMeTpHYeCKUX H AOCOMIOTHBIX CIIeKTPOoTomer- 
PHYeCKHX M3MepeHHH HeOOXOMMa CHelWasbHad YCTaHOBKa, COCTOAIAaA U3 
CMeKTpaJbHOro alimapaTa, MPHeMHbIX YCTPOHCTB M MCTOUHHKOB UM3uy4eHHs. 
‘Co3aHHe H3MepHTeJIbHOH YCTAHOBKH H paspa6oTKa MeTOJMKH aGOCOJIOTHbIX H3- 
MepeHHM OCYULeCTBIAIaCb pw yyeTe cmelMpuKH aOcomOTHbIX u3mMepeHuii. 

Ji H3MepeHiA APKOCTH MOHOXpoMaTHYeCKOrO U3JIYYeHHA MCCe_yeMbIX 
HCTOUHHKOB MbI IIPHMCHAJIM OObEKTHBHbIC COTOITeKTpHYeCKHe MeTOIbI. K a6- 
COJIOTHBIM H3Me€peHHAM HaM yjaslOcb MpHcnocoOuTh cepHucTo-cepeOpsupiii 
(borosleMeHT C 3alMpatouliM cioem (PICC) u PoToyMHOKUTeNb C CyPpbMAHO- 
WesHeBbIM KaTOAOM (POY). PaspaOorannpie u uccMeAOBAHHbIe CXeMbI U3MepeHHA 
C STHMH MIpHeCMHNKAaMH pasa BMOIHE COOTBETCTBOBaIH cnemudpuKe adco- 
JIOTHBIX H3MepeHHit (°), OHH NOSBOMAIH HEMOCpeCTBEHHO CpaBHUBAaTb JIVUUCTHIC 


NOTOKH, pasinuaiomMeca MexKyy coboH B 500 pas (cxema c P9CC) u 1000 pas 
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(cxema c OOY). B stTux mpeyenax u3MeHeHUA MOTOKOB H3JYYCHHA OTKJIOHeHHA 
OT 3aKOHA NPAMOM MpOMOpUMOHANbHOCTH MexKY NOTOKOM u cHuOli (oTOTOKa 
cocTaBlAH B cpequem 0,5—0,7%. 

OcoOoe BHHMaHHe yAenaocb paspaborKe meroga KOHTpOJIA 34 H3MCHCHHeM 
TYBCTBHTCAbHOCTH MPHCMHUKOB paualWv MW OCYMIeCTBACHHeM CTal\HOHapHOCTH 
paooTp! Bceli ycTaHoBKH B WenoM. Moi ocymecrBiauH KOHTPOJIb HemlocpeycT- 
BCHHO 3a HHTerpaJIbHOH YYBCTBUTeEbHOCThIO MICC u OVY npn nomomu mano- 
BOJIbBTHOH Jamnouku. JlyyeucnycKaHHe JaMMOYKH KOHTpOmMpoBaiocb MOTeH- 
ILHOMETPHYECKHM MeTOOM. OTOT MeTO OOecheyHBaN NOAeprxKanue craOusbHOrO 
MOTOKa M3JIYYCHHA JlaMMbl C TOUHOCTHIO 0,1—0,2%. On mpumensvica HamMH Jas 
KOHTPOJIA SJIEKTPHYECKUX HCTOUHHKOB U3JYYeHHA Mp aOcOJIOTHbIX H3MepeHHAX 
(°). HaOmtogenua syuncToro noTOKa OT KOHTpOubHOL aM HapaAay Cc H3Mepe- 
HHAMHM MOTOKA OT UCCeyeMoro OObEKTA MOSBOAJIH NPHBeCTH BCe pasHoBpe- 
MCHHBIC H3Me€peHHA K OJMHAKOBOH UYBCTBHTeJbHOCTH V3MePHTeMbHOM CXeMbI 
¢ @39CC u P2Y. Buarogapa stomy orgenpyHoe usMepenne wyuucToro moToKa 
MPOHSBOAMIOCb C TOUHOCTHIO 0,5—0,9%, HECMOTpxA Ha H3MeHEHHE UYBCTBHTEWIb- 
HOCTH MPH€MHHKOB payWalluu BO BPeCMA JVWHTeIbHBIX PAOB aOCOMIOTHbIX H3~ 
MepeHHit. 

CyilecTBeHHy!0 4aCTb YCTaHOBKH UpeycTaBiaer cmekTpambubi anmapar. 
KBaplesBbili COCTaBHOH MOHOXpOMAaTOP, KOTOPbILi MbI IPHMeHSVIN B UCceqOBaHUH, 
He CHHKaJl TOUHOCTH OTeIbHOrO H3MepeHHA NOTOKa H3yIeHuA, JOcTHraemoL 
IIpH MOMOULM OTOSIeKTPpHYeCKHX IIPHeEMHUKOB pagwualun. BtToro yyanocb Jo- 
OMTbCA MPH MOMOMIN CHelvaIbHOrO KOHTPOJIA 3a OCYLIeCTBJIGHHEM BOCCTaHaB- 
JIMBa€MOCTH H CTaIlMOHapHOCTH YCJIOBM HaOsmoqeHHA HM padoTb BCceli ycTa- 
HOBKH B LeJIOM. 

AOcOJNOTHBIE H3MepeHHA CTaBHJIHCb Tak, UTOOb! 10 H3MepeHHIO TMOTOKOR 
MOHOXPOMATHYECKOLO H3JIYYeHHA MOXKHO OblO CYAHTb HEMOCPeACTBEHHO O Ap- 
KOCTAX CP@aBHHBaeMbIX TPOTAXXCHHbIX HCTOUHHKOB H3/yueHHa. 

3. Moyestb vepHoro Tesla OCylIecTBIeHa HaMH Ha 6a3e BbICOKOTeMMepaTyp- 
HOH meun Tuna Kuura (°), y KOTOpOH MbI CYIIeCTBCHHO BHOM3MeCHHJIH HarpeBa- 
TCJIbHbIM 9JICMCHT. 

Bonpoc 0 BAMAHHM HEOAHOPOAHOCTH TeMIepaTyPpbI BAONb TPYOKU Ha CTeNeHb 
UpHOWKeHHA K PABHOBECHbIM YCJIOBHAM MbI pacCMOTpewIH TeOpeTHYecKH. Bplio. 
1OKa3aHO, YTO MPH 3HaYeHHAX TEMMepaTYPHbIX PpaMeHTOB BAONb IHHbI TPYOKK 
nopsyka 2—3 rpay/cm TpyOuaTanA MOjeIb YEPHOrO Tesla COBNaaeT C UeaJbHbIM 
YEPHbIM TEJIOM C TOUHOCTHIO, 3HAYHTEJIbHO MpeBbILAalOlleH TOUHOCTh COBpeMeH~ 
HbIX AOCOJIOTHBIX H3MepeHHu (4). OTOT H Apyrue TeopeTuyecKHe BbIBOJbI Obliv 
MOATBEpXKeCHbI IKCNCPHMCHTAIbHO MpH NoLOope opmpl rpaduToBok TpyOKw 
M TIpH ee ucnobsoBanuu. Dopma HarpeBaTebHOK rpaduTOBou TPyOKH NosOu- 
pasacb Tak, 4TOOLI OOeCHeYHTh OHOPOAHOCTH TemMepaTypbl C yKasaHHON BbILe 
TOUHOCTIO Ha CpesHeM yuacTKe TpyOKu AIHHOM B70 MM pH oben AMHe Ha- 
rpepaemo uactu B 170 mM. IIpuroqnocTb TpyOKH AIA BbIOpaHHOH MOILHOCTH 
MlepeMeHHOrO TOKa OMpesemAacb Mp yCTaHOBMBIWeMcA perxKume. McnombsoBa- 
JIHCb [Ba Ipu3Haka: 1) MHHHMasbHOe pasmM4uve TemnepaTyp B Tpex TOUKAaX, 
ompefesasemoe TIpH NOMOMM AByX AudpepeHUNabHbIXx BON b(paM-TAaHTaJOBbIx 
TepMoMap, CHe€WHaIbHO W3POTOBJIEHHbIX WU UCCJeOBaHHbIX HaMH JIA STOM WeH; 
2) ucuesHOBeHHe KepaMUKH, CnaeB HM MpoBooVeK TepMonap Ha *PoHe pasorpe- 
TOH rulyxOH meperopoyKH NOmOcKH YepHOrO Tesla, YTO TakxKe yKa3bIBaIO Ha 
CyIeCTBOBaHHe paBHOBeCHBIX yculoBui. HarpepaTenbuble TpyOKH Opn T1006 - 
PaHbl JIA pasIHUHbIX MOMHOCTeH TOKa. B cepequHe yYacTKa C OTHOCHTEJbHO 
OHOPOAHOH TemnepaTypoli (70 MM) pacMosmarasacb NOMOCTh YepHoro Tela AIH 
Holi B 40 MM C OTBepcTHeM J\MaMeTpOM B 4 MM If C HeEOOXOJ{MMbIM HaOOpoM j\Ma- 
(par. 

4, Hanuuve TemsoBol MHEPUMM NeYH OCMORHAMO 3ayadyy KOHTPOJA ee Tell- 
jOBOro UM 3uJeKTpHuecKOrO pexuMma. CucTema KOHTpOJA OsKHA Obra oOecme- 
UMTb: a) MosepxKaHHe YyCTOMYMBOrO TeNOBOTO H3yYeHHA MOJeH YepHOroO 
Tela B TeYeHHe JaHHOH CepHu aOCOJIOTHLIX H8MepeHHi; 0) BOCMpOHsBOAMMOCTb 
TeMOBOFO POKUMA TeYH IipH HeOOJbIINX HapyWeHHAX TOCMeAHErO; B) yBepeH- 
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Hoe (HKCHpOBaHHe (pakTa YCTaHOBJIeHHA CTalMOHapHOro TEINJIOBOrO Pe2KHMa, 
Tak KaK TOJIbKO Ip TaKOM P@XKHME BOSMOXKHO OCYILECTBHTb TOUHBIE H3MepeHHs 
noToka u3nyyenua. Mb pa3pellusid yKa3aHHble BbIILe 3aa4H, JONOJIHHB KOHT- 
pOsIb 9JIEKTPHYECKOTO PeXKUMA Mey TO CTPpeOUHbIM MpHOopaM KOMOMHMpOBaH- 
HbIM KOHTpOJIeM TeIJIOBOrO perKHMa IPH NOMOLIM BOJb~PpaM-TaHTasOBOU Tep- 
monappt (°) Hw (oTOSeMeHTa, HCTOJIb8yeMOro pH HsMepeHHAX. OWHOKH TaKOrO 
KOHTPOJIH HE TIpeBbIWAaTH OHOOK OHOrO H3MepeHHA MOCpeACTBOM JlaHHOrO 
npHemMHuKa paquauuu. [lonyTwo Oplia UCceqOBaHa MW MpOKaIMOpoBaHa BOJIb- 
(bpam-TanTasoBpad TepMonapa jo Temnepatyp 2200° K. 

5. Ucxoquas Touka TemmepaTypbl — TemMepaTypa TwlaBJeHHA 3O0oTa — 
OcyMLeCTBIAIaCh TO MeTOAY W1aBeHHA TpoBosOKH. B naiemM paciopsKeHHH 
YWMeNacb 3010TaA MpoBosoKa TOMMHHOH 0,1 mM. I]puHmecb B HEH He MpeBblasa 

0,01%. J[ma ocymecTBIeHHA TeMMepaTyPpbl 
TaOauna 4 WWaBJeCHHA 3010TA BHYTPpb TOJOCTH Yep- 
Horo Tella HapaAy C KOHTPOJIbHOM BOJIb- 


Cpeanan  (PpaM-TaHTaOBOH TepMOMapoH BBOAHIAaCb 
KBajipa- 


Geives al Meenas BTOpad Takas 2%Ke TepMOlapa, KOHIIbI KOTO- 
Mata ocywecrBieHaat | papypa | omuOKa pol Coe HHAIMCh IPH MOMOWM 3O0JIOTOH 
MOfeNH YePpHOrO Tesla B onpewze- 

T, (°K) yeHUH IpOBOOKH (MuaBallasca TepMonapa). Mo- 


ryput (pec) MeHT IJlaBJeHHA MpOBOJIOUKM OTMedaJICH 


pe3skKHM TajeHveM JO HyJIA NWOKasaHHA 
MUJIJIHaMMepMeTpa, MOMKJNOUeHHOrO K Tla- 
3,9  Bselica TepMonape. Ilojb3yacb NoKasa- 
ee HH€M KOHTPOJIbHOH TepMOTapbl, OTMeYeH- 
Te HbIM B 9TOT MOMEHT, MOXKHO TO ep2xHBATb 
oo l€Ub IPH TEMJIOBOM Pe?KHME, COOTBETCTBYIO- 
mleM TemnepaType WwiaBJIeHHA 300Ta, V 
IIPOH3BOJMTb (POTOISIeKTPHYeCKHe H3MepeHHA MOTOKA H3sJIYIeEHHA MOJeH YepHoO- 
ro Tega. []puOumxKeHve K peKHMY MAaBJIEHHA 300TA TIPOH3BOMIOCb NOcTeneH- 
nO. []naBseHve CUHTAIOCb YOBJIETBOPHTeJIbHbIM, eCJIH TemiepaTypa pocuia co 
CKOpOCcTbIO IpHOmHsuTeIbHO 1° B MHHYyTy. Pa3smuuue B APKOCTAHX YepHOorO Tea 
Ip TeMMepatype aBCHHA 3O00TA JIA Pa3sJIMYHbIX 3axKuraHul Nea COCTAaB- 
JIAO B CpeqHeM OKOIO 0,7%. ITO o3sHayaeT, YTO IPHMeHHeMaad MeTORUKAa OGeC- 
MeuMBala YBEPCHHOe BOCTPOM3BeeHHe TOUKH TMWiaBJIEHHA 30V10TA. 

6. B pesysbraTe BCeX NPHHATHIX Mep YAaJIOCb OCYMIECTBHTb MOJesIb YEPHOLO 
TeJla Mp pa3JIMYHbIX BbICOKHX TemuepaTypax (°), KOTOpad Cc OCTATOUHOH TOU- 
HOCTbIO BOCIPOH3BOHJIa paBHOBecHoe u3yy4eHHe. SHayveHuA TemMuepatTyp T, 
€ MX OWIMOKAMH JIA HEKOTOPBIX OCYINLECTBJIEHHH MOJEIIM YeEPHOPO Tea IPHBeeHbI 
B TaOn. 1. 

7. Hocrpoennai HaMH MOjeb YepHOrO Tela NTOsBOMIa TpousBecTH 9TAa- 
JIOHMpOBaHHe paclpeseNeHHA APKOCTH B CHeKTpe BTOPHYHOrO HCTOUHHKA (JeH- 
TOUHAA MaMa) B aOCOJIOTHbIX eMHHWAX JIA MHTepBana yun BOHN 3200— 
13000 A. Own6KH Takoro sTaIOHNpOBaHUA BTOPHYHOrO HCTOUHHKA B aGCOMIOT- 
HbIX C(MHHWAX He MpeBbUaloT OWMIMOOK, OMYCKaeMbIX METPOJOPHYeCKUMH y4- 
PEXKACHHAMH IPH KaJHOpOBKe paciipefeeHHA 9HEPrHu B CMeKTpe JAMMbI B OT- 
HOCHTCJIbHbIX eMHUIAaX. 


30—31 masa 1953 2014 

8 urna 1953 2118 
9—11 maa 1954 2082 
20—27 mex. 1954 2118 
20—27 mex. 1954 2526 


HEHEHE 


KyunucKast acrpopusnueckas o6ceppaTopus Ioerynuac 
AcrpoHomuyeckoro uncrutyta um. II. K. UlrepxGepra 2 II 1956 


UMTHPOBAHHAA JIATEPATYPA 


_ 717. ® Cutunk, JAH, 110, Ne2 (1956); Actp. uupKyssap, Ne 167 (1956) 2 F. Pu6o, 
Ontnyeckas mupomerpus, nep. c ppany., 1934. % A. H. Topxzos, Tp. BHHMM, 9 (69), 
5 (1950). *1. © Cuann x, Jloxtopcxast jucceprauus, MY. 1955. 5 T.  @, 
Cutrunk, Acrp. nupxyaap, Ne 166 (1956). °F. ®. Cutunk, Tp. PAHIL, 22, 3 (1953). 
2 A.S King, JOSA, 12, 503 (1996). §T. ® Cutuax Cooom. TAU, 93, 3 (1953). 
°T. ® Curuux, Becrx. MIY, cep. us.-mar. nayx, N 1, 63 (1956). ' 


Woxrnage AkKagqemuu nayrk CCCP 
1956. Tom 110, Ne 5 


XHMHfA 
B. HW. APJAUIEB 


JIENHAWHHOBAA NEPEPPYNMHPOBKA STHJIALLETAHHJIAILOB 
(ITpedcmaeaeno axademuxom H. H. Hasaposem 5 V 1956) 


B 1889 r. [[uxte u Bynusp (1) mpopemu KOH,eHCallMio sTHMALeTAaHHIA a 
€ XJIOPHCTHIM IMHKOM, paCCUHTHIBAH NOMYYHTb JIeMHMH, CormacHo cxeme: 


aos CH, 
Pues. 

es ag lah Or | | |+H.0+5,, 
ew? a ane 


HO NO YH XHHaIbAuH. B 1952 r. Hamu OpilsO0 NOKA3aHO, 4YTO M10 STOH peakiHMu 
MOXMKHO TOJYYHTb TOIbKO «- HW B-3aMeLeHHbI€ XHHOJIMHBI (*). 

B HacTosmjee BpeMA MbI yYCTAHOBHJIM, 4YTO B MpPHCyTCTBHH XJIOPHCTOBO]O- 
POJHbIX CcONeH apoMaTHYeCKHX AMHHOB (aHHJIHHa HW ero ToMoOuIOrOB, MeHHJ- 
AMHHA H Jp.) B paccMaTpHBaeMOli peak OOpasyetca menuyuH. Tomomoru aHu- 
JIMHa OOpasy1oT TOMOIOrM JIenHANHAa; Tak, U3 NapaTosyuyHHa BosHuKaeT 4,6- 
J[MMETHJIXHHOJIMH. EcTb OCHOBAHHA 3aKJIOUHTb, YTO APOMATHYeECKHH AaMHH CBA- 
3bIBaeT MHIPHPYIOULNi STHIbHbIN pPaquKaJl, KOTOPbIM 3amMenlaeT NOABHKHDIL 
BOJOpO aMHHO-rpynnbl H, TakKHM OOpa3s0M, BMECTO O-9THMAleTAaHHIHa, Mpo- 
M@KYTOUHOFO TpOyKTa pH OOpas0BaHHu XWHAIbAMHAa, BOSHHKACT O-9THIAMH - 
HOAaUeTOMeHOH, WHKJIM3YIOULMUCA B JNM 


CH 
e nea oS 
Cuvee 2 a Mee 
LEGER ———— | Aes 
| ‘CHa | ene 
| CH,” \/N\NH 
SN 
Crs f 
ee ee 
— bu rey ipa | | 4.H.0 Hy: 
CH, 
\/ np NA ~ 


B 3ToH peakiMH BeCbMa CBOeCOOPa3HO IPOABJIACTCA KaATANHTHYCCKOE BJM AHHE 
ApOMaTHYCCKHX AMHHOB Ha XapakTep MpPOUEeCca UMKIM3ALMN STHMAUM AHH OB, 
HaOoflaemMoe B PyrHX PpeakIUMAX CHHTe3a XHHOJIMHOB (*). XOTA MH B 9TOM peak- 
IMH BbIXOJbI JICMHMHOBbIX OCHOBaHHHM B 2—3 pasa BHILIe*, YM XHHAJIb]MHO- 
BbIxX 0 peak Iluxte (1), Bce 2%e OHM COCTABJAIOT, AaxKe B YJYYLeHHOM 


* 3necb HeOOXOAHMO YUHTbIBATh UpOMexKYTOUHOe OOpaszoBaHHe jana, CormacHo (%). 
783 


Bapuante, oKoI0 20% cpiporo ocHoBaHUA. MoxkHO JONYCTHTb, YTO B MpHpOMHbIX 
npoueccax, HalpHMep Npv OOpasoBanuu aKaJIONAOB B pacTeHNAX, re peakiHu 
CHHT€3a TIPOXOAAT B MATKHX YCIOBUAX, KMPHbIe AMMHbI JCMCTBYIOT aHaJOrHYHO. 
Ham kaxkKeTcs, 4TO HW B Apyrux cuyyaax NeperpyNMMpOBOK pasMkKaJIOB apOMaTH- 
yeCKHe AMHHb! MOFYT ObITb HCHOIb3OBaHbI NOAOOHLIM OOpasoM, HallIpHMep C LeJIbIo 
YCTaHOBJIGHHA M€XaHH3Ma paKaJIbHbIX NeperpynMupoBoK. 

B jasbHeiwemM Mbl HaMepeBaeMCA MPHMCHHTb YCTAHOBJICHHYIO HaMH «JIe- 
IIMQHHOBy1o» NeperpynnnpoBKy VIA CHHT€3OB pa3JIMUHBbIX JICMHAMHOBbIX OC- 
HOBaHHH, a TAKKEe HCCeOBaTb BJIMAHHE AMMHOB B JpyruxX peakUHAX Neperpyli- 
MHMPOBKH pajlMKaJIOB. 


IKCNepHYMeCHTAIbBHAA WAaACThH 


Tlomyuenue nmenugqunua. Onur |. Cmecp 16,3 r sTHNaNeTaHuaNga, 
16,3 r 6e3BOqHOrO CBex*KeCHMABJeCHHOrO XMOpHucTOorO WHHKAa HU 13 Tr COMAHOKHC- 
JOrO aHHJIMHa HarpeBamacb Ha MacJIAHOM Gane npH 300—310° * Breuenne 4 yac. 
Tlnap pacTBopssica pH KHMAYeHHH B COMAHOH KUcOTe (1: 3) (HHOrga Cpasy 
oOpaOaTbIBayICA WeNOUbIO), NOAMeNadHBasca 40%-mM pacTBOpOM eyKoro HaTpa, 
HM OCHOBaHHA OTTOHAMHCh C BOJAHBIM TapOM. XMHOJIMHOBbIC OCHOBAHHA OUH- 
WLasIMCb C MOMOMIbIO KesITOH KpOBAHOH comH (4, °). [locne neperouKH Opio nosy- 
yeuo 1,4 r @pakunu c T. Kun. 235—265° (10%). Ecnm stunaueranusuy qo0aB- 
JATb HEOObIUMMH NOpunAMH yepes 2—3 MHH. UpMMepHO B TeyeHue | ,O—2 4ac., 
ylapad Temnepatype noquaTpean jo 290°, To BbIxXO, MeMHANHA NOBbIINAeTCA Oo 
17—20%**. T. nua. WuKpata, NosyyeHHOrO H3 cHupTa, 205°, nocale NepeKpHctas- 
JIM3auuu “3 cnupta 211—212°. Ilpo6a cmemieHua c NMKpaTOM 3aBefOMOroO Je- 
WHAMHa He JaeT Jenpeccnu. XnoponmaTuHaT uMeeT T. MI. 235°, xn0poaypaT — 
T. nut. 186° c pa3snoxwxenvem. I]pu okucmeHHu OCHOBaHHA OOpasyeTcA IWMHXO- 
HHHOBaA KHCJOTA. 

Oxucneuue ocHoBaHiua (°,”’). Sr genugquua u 7,0 r 40%-ro 
copmMayibfernfza 3anauBasiMcb B aMIlye MW HarpeBasiucb Ha BOAAHOM OaHe BTe- 
uenve 48 uac. Bpio nomyseno 9,9 r MeTHJIOMbHOrO NPOUSBOAHOrO MeNHAHHA. 
Tlocmeqnee pactBopsocb B 112 Mia KOHUeCHTpHpOBaHHOM a30THOH KUCJIOTHI 
HM HarpeBaslocb B TeyeHve 20 uac. JJanbHeluiMi npowecc NpoBosusica mo nMpo- 
mucn (*). 

Cpipast UMHXOHHHOBaA KUCsIOTa HMewa T. TI. 241°, nocne NepekpucTamusa- 
WH BbiIqeeHo 0,12 r UHHXOHHHOBOM KHCHOTHI Cc T. TI. 252—253° (20%). 

0,1 r Bem. 5,65 ma 0,1 4 NaOH C,,H,NO,. Borancaeno 5,8 ma.0,1 4 NaOH. 

Anau muKpatTa ocHOBaHHa: wal ai 


Haligeno %:N 15,28 
Cyp)HyNCgH(NO.2)3OH. Bptyncneno % : N 15,05 


Tlonyueune 46-7 uMeTHaAXuUHOANHA. Onn 2. B3ato 17,7 r 
sTHJaleTnapaTolyuquna, 16,3 r xmopucroro wuHKa Hu 13 Tr cOmmHOKHCOrO 
aHHJIMHa. OMbiT NpoBoyNicA aHasOrudHO MepBoMy. 

Bpixoy dppakunn 235—270°— 2,2 r (14%). IIpu goOasnenuu stTunanero- 
Jyuyufa 10 Kaliiim B Teyenve 2 vac. BEIXO, 4,6-7HMeTHIXHHONMHA yBennuHn- 
BaeTcn Wo 20—22%. IluxpatT umeer T. nu. 223°, nocne NepeKpHCTaIM3alluu 
u3 cnupta 237°. I]po6a cmewenun c muKpaTomM 3aBeyomo usBecTHorO 4,6-,H- 
MeCTHJIXHHOJIHHA He jlaeT jenpeccuu. 

Ananus Ha asor: 0,1 r Bem. 13 ma Ng (21°, 754 mm) 


Hatizeno %: N 14,61 
C11 His NCeHo(NO2)s0H. Bpruncseno %: N 14,51 


Ilonyueuue TEMINHAHHA Y3 OPTOSTHMIAMHUHOAaAL eT O- 
dbenuoua. Onpit 3. Cmecb us 16,3 r o-9THIaMMHOaeTOpeHoHa u 16,3 r xm0- 

a IIpH Temneparype nwxKe 290° unKIH3anNA He MpoxomHT. 

** Tlo6apsenne 5 r G6esBoqHoro XMOpHOrO 2KeNMe3a HECKOMbKO YBCIHUNBAeT BHIXON. 
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PHcTOrO WHHKa HarpeBalacb Ha MaCJIAHOM OaHe up 800—310° B Treuenue 4 yac. 
BpiqeeHHe OCHOBaHHA MpOMSBOAMNOCh aHasOrHyHoO nepBomy onpity. Bao 
NoyyeHO OKoNO 0,5 r mpakwuu c T. KH. 235—265° (4%). T. ma. nuKpata 
207°, mocne nepexpuctanusaunn “3 cnupta 211°. Mpoda cmemenusa c nuKpa- 
TOM 3aBeQOMOrO JIENHAHHA He JaeT Jempeccun. 

B_ BBINOHEHHH = 9KCNepHMeHTaIbHOH =©6uaCTH «= IPWHMMaH = yuacTue 
M. A. Moctocnascxuit u A. A. Tocanoscxas. 


PocroBcKhi rocyJapcTBeHHbIli yHuBepcu1er Iloctrynuao 
um. B. M. Mosorosa 25 II 1955 


WHMTHMPOBAHHAH JIMTEPATYPA 


PAs yPictet R. Bunzil, Ber, 22, 1847°.(889) 8 5) Mo Apa es, 
be AL le p 10 Bye KOK, 22522202) (1952). 9% Bilis sAcpn aime by. Vien. xvi 23. 1, 54 
(G54) eee C Kross OBS COX 7 186419387) > ae Go. Keo s-1-ol Ra dle Osemedicie He 
DKOX Wiis 003) (198i)4) fe AS Byllienie ery-CGo PF Ia mand) Berk, 339; 43898. (1906). 
eee ce MeO im foul, bse lee, seks, 39.126291 (1906): 


Jlokaagn Akagemuu nayx CCCP 
1956. Tom 110, Ne 5 


XHMHA 


9. 10. TYAPHHHELWE, 9. A. WPEAMAHHC u T. A. BAHAT 


CYJIb®HUPOBAHHE £-HKETOHOB 
JUOKCAHCYJIbB®OTPHOKCH OM 


(ITpedcmaeaeno axademuxom H. H. Hasapoeom 5 V 1956) 


J\voxcau-cysbcdotpuoxcuy (D—SOs) ¢ ycnexOM MOXKHO HCMOJIb3SOBaTb [JIA 
CYJIb(UPOBAaHHA MHOFHX OpraHHYecKHX COeAMHEHHU, TpyAHO CyAb*PHp yOulUxcA 
OObIUHDIM O6pa30M, HalpwMep, MHOrHX TeTepOWHKMMYeCKHX COeAMHEHHH, aJIb- 
JIerHOB, KeTOHOB, queHos u gp. (*). O cyabdupoBanun B-HKeTOHOB B JIMTepa- 
Type Janupix Her. B. H. Yobumues (*) onucprBaeT HHAaHuoH-1 ,3-cymbpoHoByt10-2 
KHCIOTY (1,3-qHKeTOrHAPHHAeH-2-CyIbOKHCOTY), KaJIHeByIO COJIb KOTOPOK 
OH Tomyund u3 2-meTus-1,4-HapTOXMHOH-3-cymbPoKuCOTH. Tak Kak B Hallleli 
ma6opaTopun H3y4aroTcs B-HKeTOHbI, B YACTHOCTH, HX HHTPOBAaHHe HW CBOMCTBAa 
NOJIYYCHHbIX HATPOMpOyKTOB (*, *), TO Hac 3aMHTepeCOBaJIM H COOTBETCTBYIOMNHE 
cy sb(pocoe{MHeHHA. 

I]pu cyabcdupopanuu unjaHqMona-| ,3-q,HOKCaHCYyJIbPOTPHOKCH]OM MbI MOJLy- 
UMM MHaH{HOH-1,3-cymb:oHOByio-2 KHCJIOTY, KOTOPy1O H30JIMpOBaIM B Bue 
HaTpheson coun (1). Cymbcbupopanne TpoBoguocb B pacrBope | ,2-,uxsOpsTaHa 
IipH KOMHaTHOH TemmepatType. Peakuua MpOuCXOAUT B pacTBOpe YeTbIPeXXJIO- 
pucToro yruiepoya, HO Tpy{Hee, BEPpOATHO, BCeCTBHE TOrO, 4YTO HHAaHAHOH-1,3 
B HEM pacTBopsetca xyxe. [lomyyennyio CysJIbPOKNCOTY pacTBOpsHIOT B BOJe 
M BbICaJIMBalOoT XJIOPHCTHIM HaTpHeM. IIpu BbICaIMBaHHH XJIOPHCTbIM KaJIHeM 
BbIlayaeT KaIHeBad COUb HHAaHAuoH-1,3-cysbPponHoBoHu-2 KucNoOTHI. B Boje 
OHA PaCTBOPAeCTCA C XKEJITLIM OKPallIMBaHHeM, B IPOTHBOMOOXKHOCTh KaJIMeBOu 
coum, nomyyenHoli B. H. Ydumuespm. [pH noyqKkucneHHu x%xeITaX OKpacKka 
ucuesaeT. He wcKmI0¥eHa BO3SMOXKHOCTb, UTO HMeeTCH MPOH3BOMHOe CHOJIbHOM 
(OpMbI, UTO MOIEKHT JlabHeEHWIeEMY BbISICHeHHIO. 

[Ipopeyqeno cybdbupoBanHne HM HEKOTOPHIX ApyrHxX, HMeBUIMXCA B HallleM pac- 
MOpAKeHHH B-HKETOHOB, a HMCHHO, 2-ceHHAMHAAHANOHA-1,3, MuMeqOHa, 5-che- 
HAMMKIOreKcaHyMona-1,3, nepHHadTHHsanyuona-1,3 u j_uOeH30nHIMeTaHa. 
Oxa3al0cb, UTO BCe STH COeAHHEHHA erKO CyabdupyrotTcx D—SO; npu oOpIk- 
HOBeEHHOM TemMepaType B pacTBope 1,2-quxNOpsTaHa MH TOWbKO MepHHadTuH- 
JJaHAMOH serge Cybcpupyerca B pacTBope 4YeTHIPeXxXsOpHcTorO yrmepoya mpH 
HarpeBaHuu B TeyenHe 10 Mun. BoicasMBaHveM pacTBOpOB NOJYIeHHbIX CYyJIbpo- 
KUCJIOT BbIJeJICHbI COOTBETCTBYIOIHe HaTpHeBbie comH (II—VI). Bprxoyp qocTu- 
raiot 70—80%. Takum o6pas3om, 3yecb HMeeTCa HOBBIM yOOuDI cnoco6 BBe- 
Je€HHA Cysb*Orpyilbl B AKTHBHYIO MeTHJIeCHOByI0 rpyny 8-_7MKeTOHOB. 


FROIN ZO /OOX ills HaC/CHy — COY 
iy CH-OS:Na {| ¢ @ CH-SO,Na 
SZ NCO?” NZ NCO” \SO;Na_ HG? SCH G0 
II I 
GH, 260 Grae 
Gwen SH-sOyNe Van " NoH-SO5Nz 
NcH ce Sy 


IV V 
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ge an 

Dae. 
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GH: SO3sNa 


VI 


MexaHu3M peakiHH, NOBHAMMOMY, TakOli Ke, KaK IIpu CybupoBaHHM aulb- 
AeruOB H KeTOHOB. B sHTepatype BbIcKa3aHoO MHeHHe (°), 4TO cymHcpupoBaHHe 
MET Yepe3 CHOMbHbIE (POPMBI aJIbAerHAOB HW KeTOHOB, Tak Kak 8-]{MKETOHDI YaCTO 
pearHpyroT B CBOel{ CHONbHOM (hopMe, BO8MO%KeH TaKOli MeXaHH3M peaKIIMH: 


CO 
Joo. JOO. COC oor 
CoHy CH, @ CeHy CH +SO3 > C,H, Gili == net, CH:-SOsi 
\co7 Ss eK ~ cg WoO 
OH OSO3H 


Cou MOJYYeHHDIX CYJIb(POKHCOT CTAOHIbHBI, XOPOMIO pacTBOPAIOTCA B BOLE. 
CamMy CyJIbPOKHCIOTHI B BNOMHE YHCTOM Bue elle HE BbINeeHEI. 


QIKCHeEPeMeHTATbHAA WACTh 


Mugauguon-l3-cynmppouospasn-2 kucsota 


Hatpuespaa coab. K cycnen3suu 6 r D—SO, (0,025 mona) B 50 ma 
1 ,2-quxs0psTaHa IPH 9HEprH4HoM MepemelmMBaHHH UpHOaBasioT 7,3 r (0,05 Moss) 
WHAanquona-1,3, He JONyckad MOAHATHA TemMepatyppl Bue 25°. OOpasyercs 
TOMOreHHbIM KpaCHbIH pacTBop, H Yepe3 2—3 MHH. BCH Macca rycTeeT. OcTaB- 
JIA}OT IPH KOMHATHOH Temnepatype 1,5 yaca, BpeMaA OT BpeMeHH NepemeluuBag. 
Tlorom pa36aBusatoT 50 Mi BOJbI, XOPOWIO B3OaNITHIBAIOT HB JIeJIMTebHOM BO- 
POHKe OTJCsAIOT BOJHBIM pacTBOp CybdoKUcOTHI OT | ,2-yuxnopstana. Tocueyx- 
HUl ee MpoMplBaroT 1—2 pa3a 30—40 Ma Boybl. CoeqHHeHHbIe BOJHbIC pacTBOpbI 
HACbIULaIOT XJIOPHCTHIM HaTpHem. BpmayaT HaTpHeBad COJb HHAaHHOH-1,3- 
CYJb(POHOBOH-2 KHCOTHI (1) B Bue *KeNTOBATHIX KpHcTassoB. [locme KpucTas- 
JIM3auH W3 pa3sOaBseHHOoro 3TaHosa (15 Mia 9TaHOsa + 30 Mu BOD!) NOyYeHO 
9,8 r (69%) uncToro nposyKTa. Cob KpucTasIM3yeTCA C ABYMA MOJIeKYJaMu 
BOJbIl, KOTOpan yxoquT upu 100°, npHuem KpHcTaJIbI pacnayaioTca B *KeJITOBAa- 
ThId MOpowoK. Cob XOPOMIO pacTBOpAeTCA B BOJe, aBaH XWKEJITbIE PaCTBOPHI; 
B OpraHH¥ecKuX paCTBOPHTeIAX He pacTBOpseTcA. 


Hatigeno %: Na 8,01; S 11,40; HeO 13,15 
CyHs0;SNa:2H2O. Bprancaeno %: Na 8,09; S 11,28; HeO 12,67 


Kaamuepaa couab. [lonyuaetca nacbileHHemM BOAHOrO pacTBOpa CYJIb- 
(OKHCJOTHI XJIOPHCTHIM KasIveM. Beci[BeTHbIe IPH3MbI, HE COfepxKaT KPHCTAJIJN- 
3alHOHHOM BOsbl. B Boye pacrBopseTca xy2Ke HaTpHeBOH cou: 3,5 T com 
MOXKHO MepekpHctTasmus0BaTb u3 115 Ma Bol. Bogupie pactrBopbl 2xesITOrO 
uBeTa, IPH MOAKHCICHHH OKpacKa ucyesaerT. 


Hatineno %: K 14,70; S 11,65; 12,35 
CoHsO05SK. Borancmeno %: K 14,79; S 12,12 


AMMOHHeBAA COWb. Ilonyyena aHamormuHO HaTpHeEBOL MU KasHeBoH 
COJIM BbICAJIMBaHHeM XJIOPHCTbIM aMMOHHeM. B Boje JerkO pacTBOPAeTCA C *KEI- 
TOH OKpackoH. 


Haiiyeno %: N 5,54 
C3HsOsSNHi1. Bprancneno %: N 5,74 
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WuastTunamMuunosbagd coub. Jlomyyena ananoruyno MpeAbiq yim. 
Xopowio pacTBOpHMa B BOje. | 


Hattneno %: N 4,86 
CygHisOsN. Bpruncaeno %: N 4,71 


Hatpuespag conb Q2hpeHunnuHAanAuon-l13s-cyaAbgo-|} 
HOBOH-2 kucaotn (IJ). Wonyyena cyappupopanuem 2-cenuIHHAaHH- 
ona-1,3 aHaOrMv4yHO HHaHAMOHY HM OCaxK,CHHeEM HaTPHEBOM COJIM XJIOPHCTbIM 
HaTpHem. BecipeTuble KPHCTaJJIbI, JIEPKO pacTBOpsAIOTCA B BONE. KpHcTalH3yioT | 
43 pasOaBuleHHoro cuupta (25 mu sTaHOa +10 Ma Bogbl). ComepxKuT 3 MOJIEKYJIbIL | 
Bogpl. [Ipn 100° yxoqat 2 mMonekyabl, TpeTbA — ToMDKO pH 120°. 

Haiizeno %: Na 5,87; S 8,47; HeO 9,44 (100°); 14,21 (120°) 
CysHgOsSNa-3H20. Brruucneno %: Na 6, 08; S 8,46; HeO 9,54 (100°); 14,29 (120°) 


Hatpuespan comb 5,5-7UMCTHUAMUKIOTeC KCaH THONG 
13-cyabmdouospon-2 kucaortys (III). Wonyyena cymppupopanuem © 
0,0-JMMeTHIUMKIOreKcaH{HoHa-1,3 (quMeQoHa) aHaJIOrMHyYHO MpeAbIAyWLuM U 
BbIJeJICHHEM HaTpHeBOH COMM BbICAIHBaHHeM XJIOPHCTbIM HaTpHeM. JLIMHHbIC 
TIPH3MATHYECKHE KPHCTAa bl, cofeprxKamue 2 MOueKysbI BOAbI. LlepeKpuctas- | 
JIM30BbIBaIoT H3 50% cmupta. | 


Hatiqeno %: Na 8,18; S 11,52; HeO 13,23 
CsH 10sSNa-2H2O. Bpruuceno %: Na 8,27; S 11,52; HeO 12,91 


Hatpwuespaa conab S-PCHHYANHKAOreKcaHAUuoHu-l,o- 
CcynmbPOoHOBOH-2 KucaoTH (IV). Tlomyyena ananornyno mpegbifzy- 
mum. B Boje pacTBopseTca TpyqHee, YeM HATPHeBawA COb JMMeOHCYJIb- 
(boHOBOH KHCOTHI; 17,5 r HaTpHeBOH COMM MOXKHO NepeKPHCTANNH3OBaTb 3 
200 Ma Boypt. 


Hafineno %: Na 7,90: S 11, 23 
CyeHOsSNa. Bpruncneno %: Na 7,92; S 11,01 


HatpueBpanx comb NepuuHaghdtuHAanguonlocyab- 
poHoBpolh-2KucaorTy (V). 1,96r (0,01 Mona) nepnHabruHzanqnona-1,3, 
2,5 r (0,01 mona) D—SOs, u 100 Ma uetpipexxmopucToro yrnepoya KMNATAT 
10 mun. OOpasopaBluiyiocA NepHHadTHHAaHAHOHCYJIbMOHOBYIO KHCJIOTY OTPHJIbT- 
POBbIBaIOT, PACTBOPAIOT B BOLE H BbICAJIMBAaIOT XJIOPHCTHIM HaTpHeM. IlosyuyeHHyt1o 
HATPHEBYIO COJIb N€PeKPHCTAaJM3OBbIBaloT 43 50% cnupta. Brixoy 2,60 r (87%), 
YHCTOrO IIpOyKTa. 


Hatizeno %: Na 7,91; S 10,60 
Ci3H,OsSNa. Bpraucneno %: Na 7,71; S 10,76 


HatTpwespacw COmb FHOCHZO0HAMECTAHCYADDOKHCA O 
Tb (VI). Tlonyyena cyappupoBanvem yuOeH30HNIMeTaHa B JMXNOpaTaHe. 
IIpH HacbimeHHH pacTBoOpa CyJIb(POKHCMOTbLI XJIOPHCTHIM HaTPpHeM BHaYawe BbI- 
maqaeT MacooOpasubili TpOWyKT, Ckopo saTBepyeBarommmh. Tlepexpuctanau- 
SOBbIBaIOT H3 pasOaBeHHOrO cnupta (2 4. cnupTa+1 4. BogbI). Xopowo pacTBo- 
paeTca B Boge. KpuctTaniusyeTca C OHOH MONeKYOM BOLI. 


Hatizeno %: Na 6,65; S 8,79; HO 4,69 
CisH:10OsSNa-Ho0O. Bpryncsreno %: Na 6, 69 S 9, ole HO by 24 


Bpipaxkaem OsarojqapHocTh mpod. WOKTOpy XxuMMYecKHX HayK A, ®. Ye- 
BUHbIL 3a COBETbI MH NOMOMb MO aHaJHTHYeCKOH uacTH padorpl. 


JlaTrBulicknh Tloctynuse 
rocyJapcTBeHHbIit yHUBepcuTer 9 III 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. Tl. Tepeutbes, Jl. A. Ka3sunyauna, Peaxnun u merogp uccnenopaHue 
opraHMueckHxX coequHenui, 2, 1952, crp 245. 2B. H. Youmues, MKOX, 16, 1020 
(1946). *T. Bauar, Hurponnzaninon, Vizs. AH JlarsCCP, Pura, 1954. +*93. rya- 
puHHuene, O. Heiiaan a, T. Bauar, MKOX, 24, 1863 (1954), &W. Eo “T ritticies 
GC. Alters, JP Chemmsocw72.0470 (1950). 
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b, A. JOJITOMJIOCK, B. A. KPOMAYEB u H. H. HAKOJIAEB 


KOMMJIEKCbI W3 AJIKHJIJIUTHA WU MAJIK HWJICYJIbB®HLOB 
(ITpedcmasaeno axademuxom H. H. Hasaposum 5 V 1956) 


B pay MeTaoopraHHyeckHx COeAMHCHH ABJICHHe KOMMIeKCOOOpasOBaHiA 
JaBHO H3BeCTHO JWI MarHuHopranMyecKux pov“sBoqupx (1, *). Hexoroppie 
M3 MpPOAYKTOB MIpHCOeAMHEHHA NPOCTbIX SPHPOB H AMHHOB K COeMHEHHAM Tua 
RMgX OpiH BbieeHbI B KPHCTaIMYeCKOM COCTOAHHH C yCTaHOBJeHHeM Ux 
coctasa (?, *). B KauectBe BellecTB, OOpasyiollHX KOMIVICKCbI C COe/,MHeHHAMH 
Tuna RMgX ykas3piBaucb: mpoctee adupp (4), amuupr (7), quoKcanp (>), 
OKHCb TpHOeH3usdocduna (°) u gp. 

K HacTOALIeEMy BPpe€MeHH MOABHJICH pA paOOT, B KOTOPbIX OTMEeUaeTCHA CHIO- 
COOHOCTb OpraHHYeCKHX COe/MHCHHM WICOUHbIX MeTAJIOB K OOpa3so0BaHHlo pa3- 
JIMYHBIX KOMMIeKcoB. Jia TPHeCHHJIMCTHJIMMTHA U3BECTHbI AMMHAaKaT 
(C,H;)sCLi-NHs (7) 4 Kommuiekc ¢ AByMaA MOmeKysamMu ad@upa (°) (C,H5),CLi- 
-2(C,H;),0. Mopron (°) omucprBaeT O6pa3s0BaHHe CJOXKHbIX KOMIVJICKCHBIX 
COCJMHEHHH JIA HaTpHH-opraHMyecknHx NMpovsBoqHpIx. T. B. Tananaepa u 
K. A. Kouemkosp ('°) yKa3biBatoT Ha OOpa30BaHHe TPpOHMHbIX KOMIMICKCOB (peHHI- 
JIMTHA c 3cdupomM u OpomuctsmM muTHem. B. M. Muxatnosp u H. I. Uepuosa 
(4, 1°) nomyaHH KpHCTaslM4yecKHe KOMIMJICKCHbI€C COCAMHEHHA JIMTHHApHJIOB 
© 3PHPOM, AMHHAMH HM AMOKCaHOM HM NIpHMucaM UM Cuefyronlee CTpoeHne: 


CHa — CHa. 
6 O 
ges PCH CE, 

INP sl --NOC,Hs5; Neha 
Ses CHa — CHa 
6 O 
CHS CLG 


OjHako B aJIbHeHuiem aBToppr (1°) ycTaHOBMJIM, YTO NOCMe HHH KOMIJIEKC 
COJEP2KUT He [Be MOJeKYJIbI (UOKCaHa, a OHY. Kak yKaspiparoT T. B. Tasanaepa 
u K. A. Koyveurkos (1%), crpoeHve 3THX KOMIJICKCOB HeJIb3A MOKA CUMTATb CTPOrO 
YCTaHOBJICHHBIM, TaK KaK HE HCKJIOUeHA BO3MOXKHOCTb OOpas0BaHUA TPOHHbIX 
KoMnuekcop Tuna 2ArLi-LiBr-2(C,H;),0. Hanuune xe rasoreHugza JIMTHH 
BCerfa MOKHO MIpequomaraTb 10 ycuOBUAM CHHTe3sa. Ha cnocoOHOCTh JIMTHMAaIKH- 
JIOB OOpa3sOBbIBaTb HEYCTOHYMBbIe KOMIVICKCHbIC COEMMHEHHA C JMOKCAHOM ykKa- 
3piBaeTca B padote H. I. Uepnosoi u B. M. Muxaiinosa (1°). 

Hamu noy4eH HW OXapakTepH30BaH KOMIVJICKC M3 AN-JIMTHMOYTHIa HW MMeTHI- 
cysbuga. Bee onepalun mo nomyyennio MTMMOyTHIa HM KOMIIeKCa NpOBOMH- 
JIMCb B aTMOChepe INcTOrO cyxoro a30Ta. JIMTHHOYTH CHHTeE3UpOBaJICA H3 XJIO- 
pucToro OyTHa H MeTaWIMYeCKOrO JMTHA NO OMMCaHHOK MeToquKe (*"). K_ pac- 
TBOpy JIMTHMOyTHNa BMeTposeiHom apupe (T. Kum. YO 60°) NpH KOMHaTHOH TeM- 
epatype mpHOaBuaicd 10 KalamM umeTucyHpuy (B us0bITKe). [I]pu STO 
TIPOHCXOAUMO Ca6oce pasorpeBaHHe peakIMOHHOM CMecH HM BbillajjaJ aMopdHOrO 
Bula OcaloK, KOTOpbIli BCKOpe cTaHOBUsIcA KpucTanMueckuM. Uepes 12—14 ya- 
COB OCaJOK OT*PUAbTPOBLIBAJICA Ha CTCKJIAHHOM (PUJIbTpe B TOKE CyxXoro YHCTOrO 
-a30T@, IIPOMBIBAJICA MeTPONeHHEIM SPHPOM, CYMIMJICA MH MepeBOAMICA B AaMMYVJIbI 
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Jt AHAIH3A WIM B COCYA AIH a bHeHmAx HCcCeqOBaHUN. HccneqoBanne CTpyK-| 
TYPbl KOMINJI€KCa TIPOBOAHIOCb MyTeM OCTOPOXKHOrO pasJIO*RKeHHA eFo BOOK 
C KOJIMUCCTBCHHBIM ONpeeseHHem OOpasylOulMXCaA MpOyKTOB. KavecTBeHHbIM | 
ONpefesIeHHeM YCTaHOBJICHO, YTO BbIeJICHHbIN KOMIVJIEKC HE COJEPARUT Tasouya. | 


Peaxuuio oOpas0BaHHa HM pasJlOX%KeHHA KOMINVIEKCA MO?KHO Mpe\CTaBATb | 


ypaBHeHHAMH: 
W2C{H, Li (CHe\s > 8-CH Is (CH) 
#-C\H,Li* S(CH,), 4 HO or Cl, S'(GHs); oe LiOFr 


Bpilensioululica Upu pasoxKenMH Ta3 coOupa.tcs B uMneTKe Temneia Hay. 
pacTBOpOM cCyJIeMbI JIA TMorsomenua AuMeTuscyHuya. OcraBiiulica ras. 
TlepeBoqWIcH B rasoBylo G1operKy M CKMTAHHeM Hal OKHCHIO MeJM B KBapleBoli 
TpyOKe onpefemnoch cofepxKaHHe OyTaHa. Cojlepxanne Cybipuga paccuutTpi— 
BalOCb MOCe BbIeIeCHHA HW B3BeWIMBaHHA OcayKa 3HgCl,-2S(CHs3)>. 


Bpwi0 yCTaHOBeHO, YTO IPH pasORKeHHH KOMMJIeKCa BbIeAIOTCH OyTaH | 


M JMMeTHJICY Ibu B KOMUeCTBAX OJIM3KHX K SIKBUMOJICKYJIAPHbIM. 


Hailijleno (10 CyMMe BbIJeeHHbIX IPOAyKTOB) B %: WHTHA 6,2; Oyrana 45,7; 


jMetusicysppuya 48,1. 


Wh 


Buruucneno (no dbopmye CyH,Li-S(CHs)2 B %: auTHA 5,5; 6yTaHa 45,33. | 


jWuMetusicyappuya 49,2. 

He6oubuive OTKJIOHCHUA OT IKBUMOJICKYJAPHbIX COOTHOWeCHHH MexK,Y KOM- 
TIOHEHT@MH KOMIIJI€KCa MOXKHO OTHECTH 3a CUeCT BO3MOMKHBIX OLIHOOK B aHaJIMTH- 
YeCKHX OMpefesIeHHAX, B OCOOeCHHOCTH, YUHTHIBAA UpesBbIYaMHy!O TYBCTBUTEb- 
HOCTb KOMIIJICKCHOFO COeJMHEHMA K CulesaM KHCOposa Hw ByularHu. IlomyuenHpie 
pe3yJIbTaTbI MOKA3bIBAaIOT, UTO BbIeJIeHHOe HAMM KPHCTaIIMYeCKOe COeMHEHHEe: 
cojlepxKuT | MOJIb AH-OyTHAIMTHA HU | MOJb AUMeTHICyIbpuAa HW eMy culeqyer 


IpWnucaTh CTPpyKTypy 
CHg 


PCT eee 
Gat 


Ilpu temneparypax 40—50° B BakyyMe yKa3aHHbIii KOMIJIeKC MOCTeMeHHO 
pagsiaraeTca C BbIJeeHHeM JMMeTHICyJbiPpusa. 


Mucruty? BbICOKOMOJeKYJIAPHbIX COeAHHeHHI Ilocrynn.10 
Akaylemuu uayK CCCP 2¢ X 1955 


UMTHPOBAHHAA JIMTEPATYPA 


1E.E. Blaise, G R., 182, 8389 (1901); Chem. Zbl, 1, 100 (901), “ewe 
Tschelinzeff, Ber., 37,4537 (1904); 41, 646 (1908). Th. Zerewitinoff, Ber., 
41, 2244 (1908). *J. Meisenheimer, J. Casper, Ber., 61, 710 (1928), % W. 
Schlenk, Wilh. Schlenk, jun., Ber.,6? $20 (1929). ®°R.H. Pickard, J. Kenyon, 
JeGnemy soc, 89) 262) (1906) Cheme Zbl 14841906) sa Gan nalts Ris Reorsiens 
J.-Am. Chem. Soc. 47, 2739 (1925). 8 A.Grosse, Ber., 59, 2652 (1926). °° A. Mor- 
ton E. “Magat, R. Letsinger, J. Am) Chem: Soci.69) .950°(10471e 2 ete: 
Tananaesba, K. A. Kouemxos, JAH, 77, 621 (1951). !@ B.M. Muxaitaos, 
H. T. Wep yop a, JAH, 70, 237 (1950)... 2 Bs M. Mux ateion, Hi ile diep 
HoBa, HAH, 84, 967 (1952), 3 J.B. y awa aemay yo Ka A. Kou eaico es 
Hes AH ‘CCCP, OXH, 1958, 1265 47 Ko A) KoOsemxkoe. 1.0B, Panag aen a. 
CuHTeTHYeCKHe MeTOAbI B OONACTH MeTa.1IOOpraHHueckuX coequnHenHHi, 1, uacrn I—V, 1949, 
erp: 26. 4 DiMWeAhban: eT. CulhameReD ean eer wdc Mune chear 
eee 3627 (1951). 14°H. T. Uepwosa, B. M. Muxatinos, }KOX, 25, 2280 


TIO 


HNoxrnayp Akagemun nwayr CCCP 
1956. Tom 110, Ne 5 


XHMHA 


Ji. Tl. SAJTYKAEB 


PEAKIWA N-METHJIAHHJIMHA C ALWLETAJIbBAErHLOM 
(ITpedcmaeaexo akademuxom H. H. Hasapose.m 5 V 1956) 


Ilocme Toro Kak HaMH OblIa yCTaHOBJeHa CTPyKTypa NposyKTa B3anMojeli- 
CTBHA aHHJIMHa C alleTasiberHOM (TaK Ha3bIBaeMOrO KOCHOBaHHA OKIUITelHa» 
Kak 2-MeTHJI-4-aHHMHO-1 ,2,3,4-TerparuqpoxnHomuna (I) (1, 2) BMecro npeyso- 
X%KeCHHOK B CBOe BpemMaA OHOHepom (*) 1,3-qHanHsmHHCOyTeHa-2 (II), BcTrama 
NPpHHUMMMabHad BOSMOXKHOCTH NOJYYCHHA NOMOOHBIX XHHOJHHOBbIX MpPOH3BO]- 
HbIX H3 N-3aMellleHHbIX AHHJIMHOB H alleTambyeruya. 


CHNHC,H; 


L | en CsHsNHCH (CH) CH = CHNHC,H;  CHgCH (CzH;NCgHs)> 


(1) (II) (IIa) 


Peaxuua Mexyy N-askHJaHvJiMHaMH H alleTadberujOM B HeHTpadbHOL cpere 
yjO CHX Nop He u3yyena. B muTepatype uMeeTca eMHCTBeHHOe yKa3auHne [Luda 
(4) nouTH cTomeTHeH JaBHocTH, 4uTo N-sTHMaHHJIMH HU alleTasberuy OOpasyroT 
MacO0Opa3HbIt MpOMyKT, He MO arowlwlica OYHMCTKe, KOTOPOMy Ha OCHOBaHHH 
aHaJIv3a XJIOpniaTHHatTa OH UpunHcas copmysy (Ila). B To xe BpeMsaA NpOyKTbI 
B3aHMOJCHCTBHA AHHJIMHA HU erO MpOHSBOJHbIX C KAPOOHHJIbHbIMU COeMHEHHAMH 
NpeAcTaBAAOT OONbIUOM MpakTHVYeCKHM MHTepec UH HaILJIH WUpOKoe IpHmMeneuHe 
KaK @HTHOKCHaHTbI HW YCKOPHTeIM BYyJIKaHu3aluH Kay4yKa (°). 

Hamu Oplia v3y4eHa peakUWA MexK]y alleTasberufOM WH MeTHJIAHMJIMHOM. 
B pesybTate Obl NOsyYeH MpoOAyKT KOHeHcaMHH c T. Tt. 83°. MoxKHO OplIO 
TIpeANONOKUTh OOpasoBaHHe OHOTO U3 YeTHIPEX TeOpeTHYeCKH BOSMOXKUBIX 
npogyKtos (III—V!) 

CHs 
NZ 


a 


7 Gas 
CeHsN (CHs) CH (OH) CH, CH,CH oH, 
les CH, 


(III) (IV) 
CHN (CHs) CoH; 
a 7~/~CcH, 
2 
CsHsN (CH) CHCH,CH (OH) N (CHs) CoH LJ eee 


(V) (VI) 


[lockombky BellecTBO C T. TI. 83° He OOlaasIO AKTHBHbIM ATOMOM BOOposa, 
KOTOPHI MbI IIbITaIHCb OOHAPYXHTb H3BeCTHbIMH cnoco6amMu, B YacTHOCTH, 


TOA 


yelicraueM MarHHiiMogmeruma B us0amMM0BoM a*upe, dopmysibt (II1) u (V) 
MIpHUWIOCh OCTaBHTb. PeaKUMA MOrJIa HATH MO OMHOM 3 ABYX CXeM: 


- 2CHsCHO -- 2CHsNHC,Hs => 2H.,O { CygHo2Nz, 


CH,CHO ++ 2CHsNHC,H; = H,O + CygHooNo. 


Onpegeienue MomeKyapHoro Beca AByMA clocoOaMH HM aHaJiM3 BelecTBa 
noyrBepyuan copmysty C,sHy Ne, T. €. MPOLYKT KOHACHCalMH COOTBETCTBYeT 
dbopmy.te (VI). C apyroft cropousi, y.(p. cnexTppt 0,000! MomapHoro cnupToBoro 
pactsopa 2-meruu-4-aHHinHo-! ,2,3,4-TeTparHApOXMHOJIMHa HW BHOBb MOJIy¥eH- 
HOrO OMMOJIEKYIAPHOrO MposykTa, CHATHIX Ha CM-4, OK3aNIHCb BeCbMa Xapak- 

TePHbIMH HW CXoOjHEIMH (puc. |). Takum o6pa3om, 

6-07 MbI HM@JIM BC€ OCHOBAHHA OCTAHOBUTbCA Ha cpop- 
myae (VI) H TpHHATb, YTO BeMLECTBO ABJIAeCTCH 
1, 2-numetua-4-N-meTumaHHaHHo - | ,2,3,4 -TeTpa - 
ruyqpoxuHomHHoM. Jina OKOHYaTebHOrO JOKa- 
3aTeJIbCTBA ObINO HeEOOXOAHMO TlepeBecTH ero 
B COOTBETCTBYIONICe XHHOJIMHOBOe TPOH3BOAHOe. 
Jina 2-merun-4-annHHo- | ,2,3,4-rerparuqpoxu- 
HomHHac T. Mu. 126° mpl WOKa3au, 4TO OH Jer- 
KO paciiayaeTca Mp HarpeBaHHH 10 ypaBHeHHI0 


CHNHC,H; 
OC incie 
We CHCHs3 
200 250 SUD mgs: NH 
A) 5 
Puc. |. Cnouinasd KpHRad IpHuaL- aN 7 
NeKUT 2-MeTuJ-4-aHHIHHO-! ,2,3 4- —— - 
TeTparuApOXHHOJIHHY,  MWYHKTHp- i — CHg + CsHsNHs + He, 
yaa — 1|,2-qumerum-4-N -metuaa- \7 a 
HHIHHO-1,2,3, 4 - Te1parHApoxHHo- 
JIMHY 


Ha OCHOBaHHH Yero Obl B CBOe BpeMA pas- 
paOoTaH OeCKHCJIOTHbIM MeTO NOMyYeHHA XH- 
Haslbjiuna (7). C apyrod cropoupi, H. C. Kosmos (*) paspa6ora meroq momy- 
YeHHA XHHAIbHHa MO aHasOrH4HOH CxemMe, WCXOAA M3 alleTHeHa BMeCTO 
auetampyeruqa. HM. @. Kpiox(*) peakunio Ko3nospa pacnpoctpanun Ha 3THI- 
aHHJIMH, XOTA MPOMe*KYTOUHBIE IPOMyKTbI HM He OMHCaHbI, HO B pesy.bTaTe pe- 


aKUHMH OH TOJYINJ CpeqvW A pyrux MPOMYKTOB XUHaJIbqUuH HW STAH, UTO MOJTBEP 2K - 
WaeT TeYeHHe peakIWMH MO CXeMe 


UN oN at Ze We 
Lab —-+ | | | + Cite + GHNHCH, 
Wwe es SN 
NC3H; N 


Ecau dopmyvia (IV), ipeqnooxeHHad Wis BeulecTBa c T. TI. 83°, BepHa, TO 
Mbl B p€3yJIbTaTe€ e€rO PasJORKeCHHA OJKHbI OblIM Obl NOMYUATS XHHAbIUH, 
Me€THJIAHHJIMH M MeTaH (*). .Tak OHO OKa3a0cb Ha camom Jere. M3 »xHAKOrO 
ACCTHMNATA YaslOCb BbIACMHT KaK XMHAJbIMH, TAK HW MeTHaHHAMH. Da3s006pas- 
Hbl€ MPOAYKTbI HAMM HE uCCeqOBaucb. Maco, OOpasoBanue KOTOporoO B pe- 
SyJbTAaTe peakUMH alleTaibfernfla C STHMAHHIMHOM HaOmogan Lindh u KoTopoe 
BbILUe ~YNOMHHAOCb, pH MeperoHKke Takxe lalO 3HAYHTebHOe KOHUeCTBO 
XHHAJIbMHa, YTO TOBOPHT O ero OuMOMeKYAAPHOM Mpupoze. 
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IKcNepuMeHTAaANbHAA Hed. Celeb 


1. Tlonyueune 1,2-yumerua-4-NmMerunauuaunH o-1, 2,3, 4- 
TeTparuvApoxuunouuua (VI). 11,6 mn cBexenepernannoro auetamb- 
qeruga pacrpopsmuch B 300 Ma cnmpta, nmoce vero K pacTBopy mnocwejo- 
BaTeJIbHO WOOaBANuCch 200 ma Boyb, 22 ma cBexkereperHaHHoro N-mertuu- 
aHHJIHHa WM HeCKOJIbKO KPHCTaOB BeMlecTBa JIA 3aTpaBKH*, Ananoruunad 
OnepauuA NpOBOAMNaCh NapaJeIbHO B pyrom cocyge. locate AByxcyTouHOro 
CTOAHHA BbIMABLIHE KPHCTAJJIbI OObEAMHAJIMCb H OTCACbIBaIHCb. Bec Kpuctauin- 
yeckoH Maccpi 25 r. [locne nepexpuctanausayun us 300 ma cnupta nomyueHo 
15,8 r 6enbix xopomo O6pas0BaHHbIX KpHCTasIOB c T. nu. 83°. Bropuynas nepe- 
KPHCTaJIJIH3alHA U3 CUHpTa HE MeHAe€T TOUKH MaBJeHHA. 


Hatizeno %: C 81,10; H 8,38; N 10,46 

CisHo2zN2 Barancteno %: C 81.21; H 8,27: N 10,53 

CigHgoNe. Boruncmeno %: C 80,00; H 8,33; N 11,67 
OmpejyeseHue MoseKyIApHOrO Beca 


A. S36yaHockonu4eckuM cmoco6om 


27,94 r xnopodopma 0,1011 r Bemecrsa, At = 0,053°, M = 266,3 
0,2074 » » Ai Oil ee 26058 
0,3102 » » At = 0,158", M274) 1 


B. KpnockonnyeckuM cioco6om 
23,00 r HHTpoOeH3O.1a 0,1901 r BemjectBa, Af = 0,220, M = 263,0 
0,2599 » » ANE — 033065) Mi! 258)5 
Halinzeno M = 267,4; 260,8 
CigHooNe. Baruncteno M = 266 
CigHepNe. Bprncneno M = 240 


2,.TepMuuyeckoe pasnoxeuune l,2-yumerTu a-4-N-mMeTua- 
aHumauHno-l12,3,4TeTparuyxpoxuHoaunHa. 11,6 r Terparuyzpoxu- 
HOJIMHOBOFO TIPOH3BOAHOTO HarpeBasucb Ha MecuaHoli Gane. BemrecrBo nepero- 
HAJIOCb B WHpOKUX Mpesenax. Ilonyyenpr ceyyrouue ppakuun: 1) no 197° 0,5r, 
2) 197—245° 8,0 r, 3) 245—256° 0,5 r. 

Octapuiuica B KONOe CMONOCOPAa3HbI OCaOK JlaIbuIe He MCCTesOBaJICA. 
Tleppana dpakuna pescTaBasaer coOok MpakTHYeCKH YHCTHIM MOHOMeTHJIAHHJINHs 
AleTuibHoe mpov“3BoqHoe T. ma. 100—101°. Cmecb c 3aBeqompim N-metut- 
alleTaHWIMAOM WNaButTca 6e3 yenpeccnuu upu 100—101°. 


Hatizeno %° N 9,34 
CoHwON. Bpraucneno %: N 9,40 


Tperpa (pakiua IpesctaBsAaeT COOOK JOBObHO YMCTHIM XHHAaJbAMH. [laKpat 
T. mt. 191—192°. Cmecb c 3aBeOMbIM MMKPaTOM XHHaJIbHHa TaBHTCA Oe3 
yempeccuu mpu 192°. Vogmerunat tT. mm. 199—200° (us cnupra) 


Hatineno %: N 5,05 
CioHgN eCHsJ.} BrruucaieHo %: N 4,88 


Bropanx dpakuua noyBeprasach pequcTumianan. Ilonyyenbl B cBoIo OYepezb 
yee pakuuu: a) T. Kun. 210—230°, 4,2 r; 6) T. Kum. 230—250°, 2,6 r, 

@pakuua a cMewMBaslacb c SM yKCyCHOro aHrHypHya, KANATHIACb 30 MHH. 
WM OCTaBsIAacCb Ha CYTKH B OTKPbITOM cocyye. Kpucranubi N-MeTumatleTanuiuya 
orcacpipamucb. Bec 1,2 r. Ilocme qByx nepekpHcTalIM3alHi W3 BObl C TIpHMe- 
HeHHeM akTHBHOrO yraa T. ma. 99—100°. Cmecb c 3aBeqOMbIM NpemapaTOoM 
muaButca mpu 99—100°. Temyoe macwio, ocTaBuleeca Moce OTAeeHHA KpUCTa- 
JIOB, PacTBOpAOCh B COMAHOH KUCOTe, NOMMeMAUMBaNOch HU MeperoHsAOCb 
¢ BOAAHEIM mapom. Macno akCTparMpoBalocb S*pupoM, pacTBOPHTeb OTTO- 


* Bemecrso Bbillala-T O6bIMHO B PHJe TPYAHOKpUCcTamsnsyiomeroca Maca, Be mpHmene- 
to} 
HHA 3aTPaBKH KPHCTAaJMM aA HACTyMaeT MoOcMe MBYX-Tpex Heeb IPH 10—12°. Strum cnoco6om 
Wi Oblula TosyYeHa MepBad NOpuuA KpPHCTAaJVIOB, KOTOPAaA B aJIbHeHUeM HCNO/Ib3OBAaCb B Kade- 
CTBe 3aTpaBKH. 


Q 
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HavIca. Bec macua 6e3 ouncTKH 0,6 r. IIpu qelicrBHH MeTaHOJIbHOrO pacTBOpa 
MHKPHHOBOH KuCOTHI NOMyyeHO 0,5 r NuKpaTa XMHasbyAuHa. T. m0. 191-19), 
mocyle NepekpuCTaNMsalHH u3 cnupTa. C 3aBefOMbIM NMKpaTOM WiaBuTca Oe3 
yelipeccun. 

@Mpaxuua 6 pacTBopssacb B MeTaHOse. K pacrBopy qoOaBJIAacb MMKpH- 
HOBaA KHCIOTa B TOM xe pacTBopuTee. Bec nuxpata 1,6 r. [locme ouncTKH 
T. nu. 191—192°. Cmecb c 3aBeQOMbIM IMKPaTOM XHHaJIbAMHA MIaBHTCA pH TOK 
2%e TemMMepaType. 

3. TepMuyeckoe pasnmoxeHwHe NPOAyKTa B3auMO- 
neictTpua N-aTHNaHHAHHA C ameTaAbAerugzom, 25 ma 
STHAHHJINHAa IpHOaBsAHCb K pacTBopy 11,6 mua aueTambyernya B cmecH 200 MIE 
Bogbl H 300 ma cnupta. Ilocme AByxXHeeNbHOrO CTOAHHA TEMHOE MaCJIO OTIe- 
JIAJIOCb OT BOMHO-CNHPTOBOrO COA MH MeperoHANOCb MpH OODIYHOM JaBJICHHH. 
T. kun. 1€0—263°. Bec 6,7 r. OTroH—npo3payuHad *KeJITOBATaH XKUAKOCTb, 
ObICTpO TeMHEIOWLad NpH XpaHeHHH, pacTBopsvica B OO Ma NOJyKOHUeHTpHpo- 
BaHHOM COJAHOM KHCJOTbI, K pacTBOpy OOaBsAIOCb OO MJ BOJbI, CMeCb OXJIaK- 
laslacb JIbOM HU (Ha3OTHPOBaaCb pacTBOpoM 3 LF HHTpUTa HaTpuA BCO MJ BOD. 
Tlocme KHNAYeHHA OCTbIBLUIAA CMeCb OOpabOaTHIBasach S*PHPOM, BOHbIN COW 
NOMMeMayNBasica, MeperoHAasIcCA C BOJAHbIM NapOM, 9KCTparupoOBavicA SPupoOM. 
Tlocme cyuikH HM yaneHHA paCTBOPHTeJIA MacJIO PpacTBOpAJIOCb B MeTaHOVIe 
nlepepoyusocb B muKpaT. T. na. 191—192°. Cmecb c 3aBeqOMbIM MMKpaTOM XH- 
HaJIbJ\WHa, a TaK>%Ke MUKpaTOM, MOJY4CHHbIM B MpesbILyuleM OMbITe, NWaBHTCH 
6e3 yenpeccunH npu 191—192°. 


VucrutytT xHmMuu Iloctynusio 
AkaflemHu Hayk JlarBCCP 23 III 1956 


WMTHPOBAHHAA JIMTEPATYPA 


Vi Ws Samy kaes, Mes, Al JlarsCCP. 1, 1313/8: 36915, 747 (1951). 2 Jn uae 
nykaes, lO. A. Baunxkospexkuh, JAH, 100, 705 (1955); Mss. AH JlatsCCP, 2, 83 
(1955). % A. D9H6nen, Ann., 318, 58 (1901), *H. Schiff, Ann. 140, 95 (1864). 
* Chim. Absir., 1948, 9235; 1950, 9717; 1958, 3603. *® H. C. Ko3saos, )KOX, 6, 1348 
(1936). 7H: ®. Kpwrx, 2KOX, 10, 1507 (1940). &J. Meisenheimer, Ber., 
§6, 1353 (1923); 58, 2320, 2330 (1925). 
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HTorsane Akaygemuu nayr CCCP 
1956. Tom 110, Ni 5 


XHMHA 


P. M. JIATHJ3E u W. i. KYMPABA 


Ob AJIKHJIMPOBAHHH BEH3OJIA JIMAILETATOM 
OKCHH30NPONKJIOKCHLUKJIOPEKCHJIAWETHJIEHA 
B TIPHCYTCTBHH AICI, 


(IT pedcmaeaeno axademuxom H. H. Hasaposeim 3 V 1956) 


B pesysIbTaTe paHee MpoOBeyeHHbIX HcceqoBaHuu (1) Oplm0 mOKasaHO, 4TO 
MIpH KOHJeHCaUMH YKCYCHOKHMCJbIX s*pupoB OyTHHANOMAa-1,4, TeTpameTusm6yTHH- 
WuoNa, JWOKCHUMKMONeCHTHMaleTHeHa HW JMOKCHILMKJOTeKCHaleTHIeHa Cc 
OeH30JIOM B NpHcyTcTBHH SesBosHOoro AlCls06pa3yiorca KpHcTamaMueckne yrae- 
BOMOpombl coctaBa CysHip, CisHis, CigHoo 4 CoyHeo4 cootBerctBenHo. M3 mpo- 
IYKTOB KOHJeHCalHu MalleTaTa TeTpaMeTHMOyYTHHAMOMAa C 6€H300M Obl H30- 
JIMPOBaH NpOMexyTOUHbIA xopsdpup 2,5-7umMerTu-3-x0p-4-aleTOKCurekcaHeH- 
2,4 (1). Xaopabup (1) o6pasyerca TakxKe U NP B3anMOJelicTBuM Oe3sBO,HOrO 
AICl3, HenocpeycTBeHHOc AvaueTaToM. B aHaOrM4Hblx yCJIOBHAX Mp KOHJeH- 
Cau JMalleTaTa JMOKCHILMKJONeHTHJaleTHseHa C O€H30I0M HapsAyy c yrue- 
BOJOpOOM cocTaBa CygH 29 Obl MOMy4eHbl TakKxKe xMOpspup (IL) w wxHpHOapoMa- 
Tuyeckuh adup (III), B KoTOppIxX ABOMHbIe CBA3H, BO3MO%KHO, MepeMelleHHt 


B COOTBETCTBYIOWNMMX MHKIax 


CH CH hs 
Sc=c—— C == ce | oe 
Ee by (bcocH,) CHa, Ch =Ke@eocH,) 
(I) (II) 
Ae srr ae 
pa eee eey 


(III) 


Vi3z0nMpopaHne STHX COCMHCHHH JasO0 BO3MOKHOCTH MpOCMeAUTb 3a CTYMeH- 
YaTbIM XOJIOM peaKUMH, NOCeAHIO1O CTaqMIO HHTPaMOJeKyJIAPHOH WHkKMM38alNu 
abupa (III) ocymecrsuTb B HeliTpalbHOM Cpese HM NOJYYMTb TOT Ke CaMbli 
yraeBogopon CisHa. TakumM o6pa30M, Ha OCHOBaHHU cnocoOa NOJyyeHuaA u 
paAya XapakTepHbIX CBOHCTB OblIO BbICKa3aHO MpeANOORKeHHEe, YTO 9TH yrseBO- 
OpOAbI, BOSMOKHO, HMeIOT OOUIMH CTPyKTYPHbIit IIeEMeHT, KOHJeHCHpoBaHHyt1o 
CucTeMy WHMKMOOyTeHOBOrO UM OeH3O/IbHOrO KOJIew. BO Bcex BbILMeMepedUHCJIEHHbIX 
peaKUHAX IPHMeHAJIMCb CHMMeTPHYHbIe AlleTHJICHOBbIe TAMKOJM, OMHAKOBbIe 
PayuKasIbl KOTOPbIX MpeCTaBJIAIOT CpaBHUTebHO MeHee BbIrOfAHbIe OODEKTHI 
WIA JOKa3aTe@JIbCTBa HX COBMECTHOTO MpHCyTCTBHA B CHHTe3HPOBaHHbIX TAaKHM 
lryTem yrsepogqopogax. B STOM OTHOWIeCHHH, KaK HaM Ka3aJlOCb, 3Ha4HTeJIbHO 
6osee yOeHTeMbHbIe JaHHbIe MOPIH Obl ObiTb MOMyYeHbI IPH MpHMeHeHHA CMe- 
[AHHbIX alleTHIeHOBbIX yY-raiukouleH. Jima 9TOM WeH B HacTOAMeH padore Onl 
HCHOb30BaH jMalleTaT OKCHM30NponumOKcuIMKNOreKcumanetusena (IV). 
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Ucxoyupili rmukomb c T. tut. 98° Oblul CHHTeSHPpOBaH M3BECTHBIM I1yTeM (*). 
AveTHsMpOBaHveM PAHKOJA pacCUHTaHHbIM KOJIMYeCTBOM YKCYCHOrO aHrHypufa 
MOYYeHO BeNIeECTBO, COepxKalee TPOHHYO CBA3b, Pe3yJIbTaTbI OMbIJICHHA KO- 
TOPOro XOpOUlO coracylorcsd c TeopHed AA Wuanerata (1V), eroT. KHN. 98—100° 


(1 mm); d?° 1,0276; n> 1,4650. 


Hatizeno %: C 66,86; H 8,31 
CisH2204. Buruncseno %: C 67,66; H 8,27 


PeakuuaA NpOBOsuacb B TAKMX Ke YCMOBHAX, KaK IPH KOHJeHCalMN alleTa- 
TOB JIpyrHux y-alleTHJeHOBbIX riuKoNelt c 6eH30m0m. M3 25 r quauerara (IV) 
nlowyyeHo 27 rT KOHJeHcCaTa, M3 KOTOPOrO pasroHKOH BbIAeNeHbI ABe :pakuuH. 

I bpaxuua c T. Kun. 87—90° /1,5—2 mM (BbIXO]| MO OTHOIMEHHIO K KOHeHCa- 
Ty 20 25%); dee 1.0208, ny 1,4950, coorgerctTByert |-xjop-2-aueToKcu-|-n30mpo- 
TMJIeHeH-2-IlMKOreKcuuMenstany (V). On Obl nowyueH TakxKe IPH B3aMMCyeH- 
eTBuH GOesBoguoro AIC], HemocpescTBeHHO c AMalleTaTOM OKCHH3ONPOMHJIOKCH- 
IMKJIOreKCHIalleTHIeHa B cpeye JeapOMaTH3MpOBaHHOrO JIMTpowHa 


ee Aine on 1 none 
Ga C=C = os C=C—C== 
areal aN td dee iP i ae 
OH OH 8 Cl OCOCHs 
(IV) (V) 


Haligeno %: Cl 15,8; 15,64 
CygHi9O2Cl. Bprauceno %: Cl 14,62 


B mpofykTax okuclenua xmopsdpupa (V) nepMaHraHaToM KaJIMaA, a TakxKe 
XPOMOBbIM aHTHAPHAOM B JIeqAHOH yKCYCHOH KHCIOTe HeHTHPMUMpOBAaHb!: 
alleTOH, WlaBeleBad HW aWNMHOBAA KUHCJOTHI. 


Il @paxuua umeer T. Kun. 130—138°/1,5—2 mm (BpIxog oKo0 30%); 


d°1 ,0242: ny 1,5650 u m0 9JIEMCEHTApHOMY COCTaBY HM MOJI. BeCy OTBedaeT yrsie- 
BoMopony Cy7H 29 


Hatiqeno %: C 91,27; 91.06; H 9,24; 9,12 
Cy,Hoeo. Bprraucneno %: C 91.07, H 8,93 


Mon. Bec, HalieHHblt KpHocKonuyeckuM nyTeM (B 6eH30ue), 218; 218,5. 
Mou. Bec, BbIMHCeHHBIN Wd Cyz7He 224. MRuain 71,24, MRawaq 71,77. 

Yruepoqopoq Cy7Hy, Tak Ke KaK HM [pyre BbIIMeMepeyncMeHHbIe yruleBo- 
WOposbl, He OOecuBeuHBaeT OpOMHyio BO/y UH CAObIi WIeIOUHbIM pacTBOp TlepMaH- 
ranata KaJIMa. B OOblMHbIX yCIOBHAX IPH KOMHATHOL TemMepatype He ruApupyer- 
CA Haj IJlaTHHOBbIM KaTaJIM3aTOPOM H He JlaeT nuKpata. [pu nposomKuTesbHOM 
CTOAHMM TWATeJIbHO pactppakKUHOHMPOBaHHbIM NpOsyKT KpHCTaIMM3yeTCA OUeHb 
MejIeHHO. [lomyyeHHaad TakMM IlyTeM TBepslad Macca NOCJe NOBTOPHO! WepeKpH- 
CTaJLIM3alM U3 STHOBOrO CHMpTa NaBuTca Np 168—169° u o6HapyxuBaer 
TakHe 2Ke CBOMCTBa, KaK HM UMCXOMHaA dpaKkiiua. 


Haltigeno %: C 91.33; 91,16; H 8,6; 8,7 
Ci;Heo. Berauesteno %: C 91,07; H 8,93 


Vis MpOAYKTOB OKHCIeHHA yrmeBoxopoxa Ci7He xXpoMoBbIM aHrHuApHoM 
B Je€HHOW YKCYCHOH KHCIOTe BbIAeMeHbI MH HACHTHULUPOBAHI aueTOH, 6eH3Ofi- 
Had, AWMNMHOBAA H O-(:pTaeBaA KMCJIOTHI (MOCEAHAA TOMbKO C MOMOIbIO (ply- 
OpeciieHHOBOH peaKkiun). HeoOxoqumo oTmeTuTb uTO OOpasoBaHue GeH30iiHOl 
M O-(TaJeBON KMCJOT B PasIMYHbIX COOTHOMICHHAX HaOMOJaOch TakxKe H TIpH 
OKHMCJIEHMM YreBOMOPONOB CyaHy, CiaHig, CigHop Hw CopHos. B qanHom culyuae 
Ha OCHOBaHHH NOMYYeCHHBIX Pe3yJIbTATOB OKHCJICHHA MOMKHO YTBeEPxKaTb, UTO 
B MOJeKyJle yrueBoqopona Ci7H comepxKaTcA OeH30bHOe AAPO, H3OMponHsb- 
HbIM MW WAKJOPeKCHJIbHbIM payuKasbl. M3 sTHxX JaHHbIX BbITeKAeT Tak»Ke, UTO 
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yKasaHHble paquKaJbl, OUCBU AHO, CBASAHbI Yepe3 COOTBETCTBYIONLME yreposuble 
ATOMbI C O€H30JIbHIM A{pOM B OpTO-MomO*KeHHH. Ha OcHOBaHHH BCero BBILNeH310- 
XKCHHOPO B HACTOSIMee BPeEMA TPyAHO Opl0 Obl MpeANOMORKUTS AWA yrswesosopoa 
ye CTPpyKTYPHble POpMyJIbIl, HEKeMH Te, KOTOPHIe NPMBeeHbI HyKe (VI u 


CHs3 CH3 

Cea ete Se Ca 
ee ee 
pee) ae Ne 1 PSY chenareth ice 

jak t 22 NY a 

Sul 


(VI) (VIN) 


Jleruapupopanvem (ppakuuy yrsiepojopoya c T. Kun. 130—133°/1—2 mm nag 
KaTanusatopom Pd/C npn 300° 6pii0 nogwyyeHO KpHcTammMyeCKOe BeILeCTBO 
c T. mu. 216°, Koropoe c aHTpalleHom jlaer jempeccuio nopagqKa 25—30°. 
Vsyyenne sToro coeMHeHHA B HaCTOsIMee BPeMaA T1pofomKaeTea. TuqApupoBanuem 
yrseBoqopoya Cy7Ho B IpucyrcTBHH Ni-PeHea mpu 100 arm. u 200°, B reaenue 
48 uvac. Oplia mOyueHa SeclBeTHaAd MacNOOCOpasHad HKUAKOCTH c T. KuM. 12I— 


131°/1 mm; d7” 0,9094; nf 1,4904. To 3JIEMCHTapHOMY COCTaBy OHa OTBedaeT 
Ipofykty mpHcoequnenua 10 aromop Bosopoga K yrueBosoposy Ci7Hap. 


Hatigzeno %: C 87,04; 87,08; H 12,95; 12,96; MR 74.44 
C,7Hgo. Baruucaeno %: C 87,18; lel 1 eps MR 74,12 


Hakonell, cilelyeT OTMeETHTb, YTO IIpH OKHCIIEHHM yrseBosopofa Cy7Hap, 
XPOMOBbIM aHTHAPHAOM B JieqAHOH yKCYCHOH KUCIOTe B NOaBsAloMeM OOJIb- 
IUMHCTBe ClydaeB HaM yJlaBaJlOCb BBIJeIATb TakKe HeHTpasbHOoro XapakTepa 
KPHcTaMyeckoe BellecTBO c T. mM. 203—204°. Ono oKasasocb HJeCHTHUHbIM 
IIpOMyKTy OKHCeHHA yrseBogopoya Cy4Hi¢, NOMyYeHHOMYy KOHeHcalMeh u- 
auleTaTa TeTpaMeTHJOYTHHAHONAa Cc OeH30sIOM. OnpeyeseHuve TemMepaTypbl m1aB- 
JICHHA CMelUAaHHOM MpoOObl STHX BelllecTB Wempeccuu He NoKasano. Jina Bplqenex: 
Horo BellecTBa HaliqeHo %: C 77,66; 77,65; H 6,44; 6,52. 


VWucrutyT xHMHH Mocrynua0 
Axanemun Hayk ITpysCCP 17 IV 1956. 


UMTHPOBAHHAA JIMTEPATYPA 


iPM. dla rites eh AL Dy Mier po 8 OAH YS, 235 1(1952)52. 22 Ps aM. a rae 
3e, A. MW. Lpanumesuau, Coo6m AHTIpy3CcCP, 3, 205 (1955). 3 P. M. JIarugse, 
H. P. Jlonagz3e, Coo6m. AH TpysCCP, 8, 607 (1955). *A. T. Baobaanun, Msp 
AH ApmCCP, 5—6 (10—11), 121 (1941). 


Jloknann Akagqemuu nayx CCCP 
1956. Tom 110, Ne 5 


XHMHA 


fl. C. NEJIbKUC u P. F. RYBEHKO 


CTPOEHHE METHJIMPOBAHHDbIX ®OPM JUTU3SOHA 
MW ErO 3AMEMLEHHbIX 


(Il pedcmasieno axademuxom H. H. Hasaposoim 5 V 1956) 


B upespiyujei pa6ore oqHuM u3 Hac (*) OblIO MOKa3aHO, ITO Ip MeETHIHPO- 
‘BAHHH JUTH30HA MOJMCTbIM METHJIOM B WLeIOUHOH Cpeye NOMyyaeTCA MOHOMETHJIb- 
HOe Mpou3sBOAHOe. XpOmaTorpacdHpoBaHHeM Ha OKHCH aJIIOMHHHA yfalOCb BbI- 
J@UTb [Ba MpokyKTa OHHaKOBOrO g3seMeHTapHOrO cocTaBa. IIpenapar | — 
2KeJITO-OpaH>KeBOro IBeTa C MAKCHMYMOM TOrsiomjeHHs pH 430 Mu, mpenapar I]— 
TeMHO-(pHOseTOBOrO WBeTa C MAKCHMYMOM MOroWjeHHA mpH 545 mu. Baio ycta- 
HOBJIeHO, UTO NpenapaT II nog BAHAHHeM CBeTAa H B Pa3JIMYHbIX PaCTBOPHTeAX 
C pa3HOH CKOpOcTbio NepexoyuT B mpenapar I. >. 

Vcxoyqa 43 npefcTaBseHHli O THOH-THObHOM TayTOMepHH JHTH30HAa B pac- 
TBOpax (1) H JJaHHbIX, HMCIOUNMXCH B JIMTepaType NO aKHJIHpOBaHHIO COeqHHe- 
HH CHOCOOHBIX K K€TOHOJIbHOH H AMHMJOHMHOJIbHOM TayTOMepHH (°), ObII0 BbI- 
CKa3aHO TIpesmONOKeHHe, YTO MPH MeTHJHPOBaHHH JUTH30HA OOpas0BaHCb 
ABA MCTHJIbHbIX TIPOH3BOJHbIX JHTH30HA 

CH; 


CcoHsNH — Ny 
ye BESCrie » 
C3H;sN =S N C.eHs oa N — N 
I II 


II c MakcHMyMOM HorsjoujeHua 545 Mu. Opin NpHHAT 3a N-MetubHOe Mpons- 
BOJHOe, YYHTbIBAA, UTO COCEMHHEHHA C THOHHOH rpynmo OObIMHO Gomee ry6oKo 
OkpalleHbl. B COOTBETCTBHH C 3THM H30MepH3anuA I] B pacTBOpuTenAx pac- 
CMaTPHBaJaCb Kak NepeXOJ METHJIbHOK rpynmb! OT azoTa K cepe (1). B muTepatype 
ONMCaHbI CJlyYaH H3OMepH3allWH aHaMOrMUHbIX TpHafHbIX CHCTeM 


R—=N—C — 6) N= Onesr 
oul ae si 


OHaKO OHH OCYII€CTBJIAIOTCA B %KeCTKUX ycmoBuAx (°°) upH Temnepatypa’ 
200—300° uw B MpuHcyTcTBHH KaTamMsaTOpoB. 

JlaHuble HalWux JaibHehwux MCceqOBaHuH NMoKa3asM, YTO MpeycraBmeHna 
O MHrpauM MeTHJIbHbIX TpyNM He HaXxOMAT JOCTATOUHBIX 9KCHEPHMeHTAJIbHbIX 
NOWTBeEp»*K]eCHHH. 

1. Coequnenue II 8 Gen30e WH Apyrux pacTBOpUTeNAX OUCHb YYBCTBHTCIIbHO 
K cBety. [lepunog nouwyusomepusannn pH 16° Ha NpAMOM COuIHe4dHOM cBeTY CO- 
cTaBaseT 150 MHH. Ip sHepruy akTHBanHH 5,4 KKan/Momb. Tlepuoy nomyuso- 
Mepu3alun coeyquHennsa III (cm. Ta6n. 1) cocraBaseT 35 MHH. Ip 9HeprHH aK- 
THBauMH 4,9 KKasi/Momb. M3pecTuo, aro JelicrBue cBeTa MMeeT CYLIECTBEHHOe 
3HaYeHHEe JIS WMC-TpaHC-H30MepHbIX Tpeppamenuit. 

2, XapaktepHan peakiuua TatrepmanHa ua THOHHYyIO rpynny — o6ec- 
I[BEYHBAHNE OKPalleCHHbIX THOKCTOHOB TPH B30aJITHIBAHH C ME{HbIM MOPOWKOM 
B kcHulOse (*) IIpH KOMHaTHOM Temnepatype jaeT OTpHuaTenbubIi pesyibTaT 
MpH HCUbITAHHH TNpOLYKTOB METHJIMpOBaHHA uTH8OHA. B 3THX ycOBUAX JH- 
TH30H oeciBeunBaetca 3a 30—35 mun. 
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3. Peakuwa Ha MeTHIMepKanTorpynny — HarpeBaHve CO cnupToBOH me- 
“1oubto (8) y O6oux H3OMEPOB NOmyuaeTcA MOMOKUTEMbHOH, T. €. B O6OMX CTyuanx 
BHIJCACTCH METHJIMCPKaNTaH, KOTOPbIi Obl ONpeseseH MO XapaKTepHoMy 3a- 
Maxy W TO peak C YKCYCHOKHCJIbIM CBHHIOM. []pegnomaraemoe N-metusbHoe 
MIpOusBoqHoe (npenapar II) He JomKHO ObiIMO [aTb B TOM CLYIAe NONOMKUTEbHYIO 
peakUHIo Ha MeTHJIMepKanTaH. 

4. Kenta (1) a dbuonerospilit (11) npogyKrb! MeTHMpOBaHHA WHTH380Ha He 
OOMEHHBAIOT CBOIO Cepy Ha paqHOaKTUBHY!O (akKTHBHOCTb cepbl 4870 umn/mr Mux) 
TIpH HarpeBaHHu HX B KCHJObHOM pacrBope npH_60 u 120° B TeyeHve 6 yac. 
B 9Tux ycnoBuax npH 60° zuTH30H OOMeHHBaeT 
cBolo cepy Ha 74%. PesysbTaTbl ONBITOB Cc payqHo- 
AKTHBHOH CepOH YKa3bIBaloT Ha TO, 4TO y OOOHX 
M3MEPOB Cepa HaXOJHTCA, NOBHAUMOMY, B CBA3AX 


Ei 
16 


14 


SCS cS, T. €., YTO 06a H30Mepa corep- 
Ws 
“8 
26 
YE 
O2 . 
246608 Lh 56 48 40t. 
Puc. 1 Puc. 2 


Puc. 1. / —penapatr III, fa — cko,octb u3omepu3aunu B TemMHoTe J/6 — CKOpOCTb 430- 
MepH3allHH Ha paccedHHOM cBeTy. 2— IIpenapar II, cxopocTb nsomepu3aluNH Ha paccesH- 
HOM CBeTY H B TeMHOTe 


Puc. 2. CkopocTb u30MepH3allnu Ha Comne pH 16°; 1 —npenapar III, 2—npenapar II 


*KaT MeTHIMepKaltTorpynnb. MssecrHo, uTo cepa B CBA3hHX Sc— si u 
Sc aes) CL He OOMeCHHBaCTCA JlaxKe B OUCHb XKECTKHX YCNOBUAX (°). 


5. Uccneqopanue undpakpacubix cneKTpoB normomenua I u Il, a Taxxe 
JIMTH30HAa TOKa3asIO, UTO Ha KPMBbIX Normomenuax I u II B oOmactu 1500— 
1550 cm? oTcyTcTByeT XapakTepHan Tooca MOrsOuleHuA JIA THOHHOM CBA3H, 
B TO BpeMA Kak Ha KPMBOH NOPOULeHHA JMTH30HA UMeeTCHA NOmoca Npu 1508 cm ?, 
XapakTepHas Jia THOHHOK cBa3H (1°, 4). Takum oOpa30M, NOBHAHMOMY, cepa 
HaxoquTca y OOOHX H380MepoB B MeTHAMepKanTtorpynnax. M3mepenua Onin 
MpOBeeHbI Ha BaKYYMHOM cmeKTpomMetpe BHKC-3 *. 

Bomee Bcero COOTBeETCTBYeT HaGOaembIM cbakTaM MIpeynonoKeHHe, YTO 00a 
H30Mepa MpefcTaBsAloT COOOM MeTHJIMepKaNTONpOHSBOMHbIe B ABYX CTepeOH3o- 
MEPHbIX Ic- H Tpauc-popmax. Hegaspuo Kyu u Balin usyuunu coToXumuyecKoe 

C,H;N = Nv 


C\HsNH — N7 
cBeTa. OHM yCTaHOBUJIN, UTO SHEPrHA AKTHBALHH Nepexosa KETO POPMBI B kpac- 
Hylo paBHa 4,6 KkaJI/MOJb pH Nosynepwoye uz0mepv3auHH B 5833 Mun. AB- 
TOPb! OODACHAIOT STU ABJCHHA WHC-Tpanc-v3s0mepHeli m0 cBi3H4 —N=N— G2): 
V3 npupeyeHHbIxX JaHHbIX BHHO, ITO (PHOJIETOBbIE HW 2KeJTHIC MPOLYKTbI MCTHJIH- 
POBaHHA JMTH30Ha BO MHOFO pa3 YYBCTBUTEbHee K CBeTY, YM COOTBETCTBYIO- 
miu u30Mep TpHdeHHcopMasana. 


mpeBpamenue TpupenuipopMasana CCcH5 B TOMyoNe NOX BILMAHHEM 


* U3mepenua npopesenbi A. ©. MambueBbiM, KOTOpOMy aBTOPbl BbIparKaloT OmarolapHocts. 
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Vnrepecuoli oKagalacb 3aBHCHMOCTb COOTHOLUCHHA WHC- H TpaHC-H30MepoB 
y UpOAyKTOB MeTHJIMpOBaHHA HU OeH3HJIHPOBaHHA JMTH30HA B OJHOM H TOM 2Ke 
pacTBOpHTee OT IPHPOAb! H MOMORKeHUA 3aMeCTHTeeH B CPeHHJbHBIX Ppynnax. | 
B ra6a. | npuBeqenbl CHHTe3HPOBaHHbIe HaMH, He OCBeLICHHbIe B JIMTepaType, — 


MpOW3BOAHbIE 3aMeECHHbIX JHTH3OHA. 
ONMCaHHBIX Ja mpenapatow | u II (*). 


CHHTe3bI 


NIpOBOJUJIHCb B YCJIOBHAX, 


Ta.O\ ev veal al 
Anasus, % 
Makc. N | S 
BpyttTo AiG Gia, AO mlorJio- 
- cbopmya H BHeEWHHH BH meHHs 
Fea BMP | vatia.| pou. | Halig.| Bp, 
2s 
UO GarshaNns 139 435 | 18,67 10,43 
ieee ei MPJIbl 2KCJIT. UBeTA ; Ae 18,79 rhe 10,74 
LV |\eGrdyeNs 545 | 18,62 10,38 
Ls WMacTHHKH TeCMHO- 18,56 18,79 10,44 10,74 
agate wBerTa ss as 
Vv CogHo202N,S 109 430 12,22 Gy7d - 
ad ees HPJIbI WKeJIT. WBeTAa : 12,2 12,34 6,79 7,05 
vi Co,HisNyS 99 425—545] 15,94 8,88 
7 sey al TeMHO-(pHouleT. IBeTAa 16,00 16,18 8,95 9, 24 
VII} Cy2H2,02N.S 70—S80 435 | 10,31 Ly Hes 
eS: A KPHCT. KeJITO-OpaHK. 10,42 10, 56 6,4 6, 04 | 
peta 
CH, 
Coie asNaeN CH. ofertas 
* III gee IV SS 
jee oScHas | 
: Up /— Ze 
4 =NH=N CH >—-NH—N | 
CH 
OC,Hs 
i \ As Seen 
See Ney 
CSCH, al * - 
V ea “y poe 
< Pp NSN fw eo 
OC,H; \—7 
OG,H; 
(mit, Ya Nee 
. Ses x 
I ‘CSCH,C,H;. 
re wa epee Ch 
cow, NH—N 
OGjH: 


Ha pune. | mpeycrapsena KpHBaa CKOpOocTH u30MepH3alHH mpenapatos IT 
H II] B Oen30e Ha paccestHHOM J{HEBHOM CBeTy H B TemuoTe. Ha puc. 2 npeycras- 
JIeHbI KPHBbIe CKOpocTH HsoMepus3atun IT uw III B Oeusone npu ocBemennu mpa- 


MBIMH COJIHCYHBIM JIydamMu (ocBemmeHHocTb 80 000 smoKcos) mpu 16°. 


Kou- 


WeHTpalusa mpenapaToBw B pacrBopax 6,6-10°° mown/a. CxopocTb nsomepusalny 


Piao mal 2 


8 : cE 
z @opmyua Vizomep BE a 
4 +5 a 
I C,H,=N Ill 
NX 2KeITO- 
CSCH, opaHKeBoro 
We uBeta 4,81 
C,H;NH--N 
11 | C,H,N=N 
XS TeMHO- 
CSCH, cbuose To- 
“ YW, Boro 1Beta| 2,24 
(1.H;,NH—N 
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= 
fer 
Fe 
Oe 
dopmyna M30mep Ay 
Es 
ae 
P= CH, 
< _>-N=N 
\ 7 i 
bth 2KeNTOrO 
y 3 uBeTa 3,02. 
aN 
<6) Ne —N 
CH, 


OnpefemAach MO H3MCHEHHIO ONTHYeCKOH MOTHOCTH IIpH MaKCHMyme mTOro- 
I€HHA TWpenapata. 

J[1a ycTaHoBeHUA WuCc-TpaHnc-KONurypannn 2%eNTEIX H (HOMeTOBBIX TIpo- 
AYKTOB MCTHJIMPOBaHHA HW OeHSHJIMPOBaHHA AMTH30HA HM ero 3aMeILeHHbIX ObWIH 
H3MEPeHbI [HMOJIbHbIC MOMCHTHI Tpex penapaTos B Oexns0ue mp 20° (ra6n. 2). 
T[n pacueta ,HMOsbHbIX MOMEHTOB MBI IIOJIbSOBasIHCb TEOPCTHYCCKH BLIMHCEHHOH 
MOJI€EKYJIAPHOH peppakuneli. 

TeoperuueckH MOX%KHO JONYCTHTb BO3MOXKHOCTH OOpasoBaHuA YeTLIPex IHC- 
TPaHC-H30MepHbIX (OPM, a HMeHHO: 


Ve ve 
N=N Neo N=N N=N 
ue S Zz < va Ves 
ZAG as 2G are 
NS \ \ \ 
Nie N N— N 
| | 
MHC-ILHC MWHC-Tpaue TpaHCc-ILHCc TpaHc-TpaHc 


YUHTHIBAA JaHHbIc H3MepeHHH JUMOJbHbIX MOMEHTOB H (pakT SKCIIEPHMeH- 
TaJIbHOrO BbIeJICHHA TOJIbKO JIBYX H3OMEPHbIX (POPM, MOKHO IIpesMONOXKUTh, 
4TO TIPOAYKTbI MCTHJIMPOBAHHA JHTH3OHA HM erO MPOH3BOAHbIX *XeITOrO WBeTa 
MpecTaBlAoT coOoh MHC-UMC M380MepbI, a cpHOMeTOBOrO BeTa TpaHc-Tpanc 
H3OMepEI. 


MucrutTyT opraHHueckolt XHMHH Tlocrynusio 
Axayemuu HayK YCCP 19 III 1956 
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Jlornzagnn Akanemuu nayk CCCP 
1956. Tom 4110, Ne 5 


XHMHA 


MW. A. NOCTOBCKMM u H. H. BEPEWRATHHA 


O WHKJIMGYECKHX H3OMEPAX AWHMJITHAPASOHOB 
a, B-HEMPEWEJIbBHbIX KETOHOB HW HX TYBEPKYJIOCTATHYUECKHX 
CBOUCTBAX 


(ITpedcmaeneno axademuxom H. H. Hasapossim 5 V 1956) 


MspecTHO, UTO H3OHHKOTHHOWJITHApasHy, a TaKKe PAN HSOHHKOTHHOMITHI- 
pa30HOB MpeCTaBJAIOT COOOH BLICOKO AKTHBHbIe IPOTHBOTYOePKYVJIeSHbIe COeH- 
nenua (}, ”). 

Hamu ObluIO CHHTe3HpOBaHO HECKOJIbKO W3OHMKOTMHOWJTHApasOHOB «-,B- 
HeNpeCbHbIX KETOHOB, B TOM YHCJI€ H3OHHKOTHHOMJPHApas0H OeHsaballeTOHa 
(I). BonbwuucTBo cHHTesHpOBaHHbIX FHApasoHoB OONaaeT BbICOKOM TyOepKy- 
JIOCTaATHYCCKOH AKTHBHOCTbIO elle B KOHWeHTpanun 1|-10~’. 

B cBa3H C H3y4eHHeM BOMpOca O 3ABHCHMOCTH MexKLy CTPOeHHeM HU TyOepKy- 
JOCTATHYECKMM JleHCTBHEM MIpeACTAaBJIAIO HHTepec NOYYTb WHKJIHYECKHH H30Mep 
coequHeHHa (1) 1-430nuKOTHHONI-3-MeTHI-5-peHnnUpasonHH (I1) 4 mpoBepuT 
ero MpOTHBOTYOepKyJIe3HyI0 AKTHBHOCTb. STO coeqHHeHHe HaMeyaocb Nowy- 
YHTb H3OMEPH3allueH HeMMKJIHYeCKOrO coequHeHusA (I). 


NyH,*H,0 H YCHN. 
CeHly “CH=CH CCH, Catt CX CCH 
EN _H 
Zz : b 
4 y 
er 
Py Choe eee 
C;H;CH=CH Cpe =CO oe Gaechign 
C= Et Res 
rh as29 a) 
, HN—N® ee / 
| | Uf 
jGe / Le Pens \ at 
J z. \ / 
| \ ae i | vi 
| 2 f WA j 
| i | N / 
a ea, ee 
eee oh i) T.na. 77-78° 
1 T an 183-184° 


VspecTHo, uTO ap WITH pasoubl a, B-HENpeebUbIX keTouos (II]) np narpe- 
BaHHH B PpaCTBOpe JeAHOM YKCYCHOM KUCAOTHI ePKO W3OMepH3yIoTcCA B TIMpa- 
30MHOBbIe coequHeHHaA (*), (IV). Mnorga oOpa3oBanne mupa3s0nuHoBoro KOJIbUa 
uyleT Tak erKO, YTO yxKe TPH. B3aMMOJelcTBHH a, B-HenpejembHOro KeTOHA 
C apHsrHypasoHoM cpa3y oOpasyeTca WHKMMYeCKOe COeAMHeHHe 


RCH=CH RCH=CH pa CHA, a, 
\ ; < Se R 
Ten ArNHNH, Cok alt 
O HN—N” Ar 
| IV 


Ar 
I 
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Mbi cqenaqH MOMbITKY WHKIM30BaTb W3OHHKOTHHOMJIFHApa3s0H OeH3apale- 

‘TOHA KHMAYCHHEM B JIeqAHOH YKCyCHOM KHCHOTe (B 9THX yCNOBHAX cbeHHArHy- 
pa3s0H OensaballeTOHa yIerkKO jaeT 1 ,5-qudbenu-3-MeTHINupasonnn). OuaKo 
pH STOM WMKAMYeCKHH u30Mep (II) He Obl NOMyYeH, H ALMITHApasoH B OCHOB- 
‘HOM Obl BbIJ[eJICH B HEH3MCHHOM BUHIJe. 
_  AHAaJIOPHYHDIE ONDITHI H8OMepHsallHH Ob MpOBeseHbI C OeH30nIrHgpaso- 
HaMH Oe€H3HsIMenalleTOHa H ypdypanpauerona. IIpu Kunauenun Gensonuruy- 
pasona OeHsHIMeHaleTOHA B YKCYCHOM KUCMOTE MK MMUeCKHI u30mep | -6eH30nI- 
-O-MeTHJI-5-(PeHHJINHpa3sOuIMH, y2Ke paHee ONMCAaHHbIil B uutepatype (4), He 06- 
pasyetca. TouHo Tak xe He H3OMepH3yeTca B NNpasONHH Mp KUNAYeHHH Cc se- 
AAHOH YKCYCHOM KUCJIOTON HW OeHsonmrugApason cbypdypanbaneroua. Ilonyyenupiii 
AA CpaBHeHHA OeHSOMMMpOBaHHeM 3-meTuN-5-bypusNMpasomMHa ero IMKIH- 
‘uecKHH H380Mep |-OeHs0nI-3-MeTHI-5-ypHANUPAsONHH OTMHYACTCA 0 CcBOTICT- 
BaM OT ruypa3sona. T. im. ruyqpaso0na 146—147°, 3aBpeqomo xxe WHKIMUeCKHH 
u30Mep TwiaBHTca mpH 73—74°. 

OueBuAHO aLMJITHApasoubl, B OTMMUME OT apHJITrHApasoHoB, He B COCTOsHUH 
3aMbIKaTbCA B NHPasOMHbI MPH KHMNAYeHHM B MeqAHOM YyKCyCHOM KUCOTe. 
Bo3MoxHO, YTO STO OOyCMOBeHO TeM, YTO ATOM BOOpoRa allHrHypa3souos, 
“HAaXOJAMLMUCA Y ATOMA a30TA, «OTBJIEUEH» B CTOPOHY KapOOHHsa HW He MMeeT TeH- 
eHWHH NpPHCOeAHHATHCA K STHJIEHOBOH CBA3H, B TO BpeMA KaK y apHuruypaso- 
HOB OH JIErKO TlepemenlaeTcA K JBOMHOM CBASH. 


HC=CH HCoeH 
4 AN NS 
Gh ean C—R 
e, VA y 
a HN—N 
yr | 
Ar o=c 
Ar 


Tak Kak HHTepecyrollHi Hac WHKIMYeCKHH u380Mep 1|-H30HHKOTHHOMJI-3-Me- 
THJI-5-CPCHHINUPa3OHH He MOF ObITb NOMYVeH WUKIM3alvel Pupasoua, Mbl Nowy- 
‘dHJIH €rO B3aHMMO]eHCTBHeM 3-MeTHJI-5-PeHHINUpasOHHAa C XMOpruypaToM xlop=- 
AHPH][pHa W30HHKOTHHOBOM KHCJIOTbI B 3PUPHO-MMpHAMHOBOM pacTBope (cM. 
exemy). Ilo remnepatype naBeHHaA MW ApyrHM CBOHM CBOHCTBaM NOJY4eHHbIi 
MUpa30JHH 3HAUMTebHO OTMMYAeTCA OT CBOerO HeWHKJIHYeCKOrO H30MeEpa. 

IIpu mupopepke tTyOepkysoctaTHyecKoro jelcTBua |-430HHKOTHHOM-3-Me- 
rus-5-peHusmnupasomuna (I1) oka3sanocb, 4YTO HeECMOTPA Ha HaJIHUHE B ePo MOVIe- 
Kyle TakOH 2Ke PpyNMHpOBKH, KaK M Y AKTHBHOrO HeMMKIMYeCKOrO M30Mepa 
(9Ta TpynnupoBKa MOKasaHa MyYHKTHpoOM) (1, II), on He MpOABAHeT 3aMeTHOPO Ty- 
OepkysocTaTuyeckoro jeHcTBHA*. OTO HaMOMHHaeT paHee CyleaHHOe Hamu 
HaGroqjenue O oTepe TyGepKysOCTaTHYeCKHX CBOMCTB HEKOTOPbIX CoeqMHeHHii 
IPH Mpeppamenuu UX B WHKIMYeCKHe NposyKTol (° *). BeposTHoO, HeaKTHBHOCTb 
WHKIHYeCKOTO COeUHeHHA — NMpasoMHa — cBxA8aHA C OTCYTCTBHeM cmocoO- 
HOCTH CO@MHEHHA FHAPOMH3OBaTbCA M10 ASOMETHHOBOM CBA3H H aBaTb AKTHBHOe 
MCXOJHOe coeqMHeHHe (ruspasuy), Aa BOSMOXKHO, YTO AIA MIpOABJIGHHA AKTHBHOCTH 
CYICCTBEHHO HaMuHe HesamelleHHOH amuHOK rpynnpl (—C=O—N H), umei- 


mefica B HeWHKHMYeCKOM usoMepe (I) u oTCyTcTByIoMeli B nupasomnue (II). 


Oumee 1-6 p Me MTA b A aa BCU (G at" Je) 


Tlonyueunue 16en30HN-3MeTHI-OPYpHINHpasonNHa. 
Pactsop 1,5 r cypcdypampauetona B 3 Ma cnupTa joOaBasloT nocTeneH- 
Ho K 1 Ma” ru_pasHH-ruppaTa. SaTem oq BaKYYMOM OTTOHAIOT H30bITOK 
ruipasuu-rugpata u cnupT (*). K ocrapmemyca 3-MeTHJI-O-bypHNMpasouMHy, 


* 3a pbInomHeHHe OakTepHOmorHyeCcKOrO MCCIeMOBAHHA CHHTC3HPOBAHHEIX cOeMMHeHMH BbI- 
Ka3biBaeM OslarofapHocTb Kaw. Meg. nayk 9. VW. UeptKosuit (CuepioscKui TyOepkyesHbIi 
ayuHO-u ‘CeMOBATebCKHM HHCTHTYT). 
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He NOsBeprad ero NpesBapHTeNbHOl OUNCTKe, AOOABMAIOT NpH OxsarxKeHHH 10 Ms 
NaOH u 1 r xmopucroro Gex30n1a. Bo Bpema peak MOA eprxKUBaeTCA WleOF~ 
Had cpeya. Brmapuiee Maco yepe3s HEKOTOPOe BPEMA 3aKPHCTAMJH3OBbIBACTCA. 
Tloy4eHHble %KeITOFO BETA KPHCTAJIbI OTPHJIBTPOBbIBaIOT, TIPOMbIBalOT BOOK. 
Tlocuie ABYX KPHCTaINIM3aINi H3 BOHOTO CHMpTa MOJlyyaloT CBETJIO-2KeJITHIE 
KPHCTaJiIbI (MpHSMbI) CT. . 73—74°. Burxoy 0,9 r (35%). Coequnenne Xopoio 
pacTBOpHMo B clMpTe, ac:pupe, alleTOHe, XsOpodopMe, Oensose. 


Hatineno %: N 11,00 
CisHi4O02Ne. Boruncseno %: N 11,02 


Tlonyueuue I-u30HHKOTHHOHA-3-MeCTHA-O-PeHU 
mupasoumuna. Or xsoprugpata xsopanrupHa H3OHHKOTHHOBOM KHCJIOTHI 
(MpHrOTOBMeHHOrO H3 H3OHHKOTHHOBOM KHCJIOTbI H XJIOPHCTOrO THOHHa) Cyc- 
neHyupyioT B 15 Ma cyxoro acbupa, HK CMeCH MpH OxaxKeHHH OOaBsAIOT 10 Ma 
cyxoro nupuyquna. K cmecH MOcTeneHHO, Ip OXNaKCHHH, IPHJIMBaOT pacTBOp 
4,57 3-mertun-5-cbenumnupasouuna (°) B 10macyxoro apupa. Uepes 30—40 muu. 
OTPHIbTPOBbIBaIOT OCaqOK H Tpompiwaror ero spupom. M3 nupH_MnHoBoro 
(bubTpaTa pH OOCaBJeEHHU ScPupa BbIMaqaeT CBETMO-2KeTHIM OCANOK, KOTOPbIit 
OT(PUJIbTPOBbIBaIOT H MpoMpIBaioT adupom. [locme KpucTaIM3alHu U3 BOAHOTO 
cmupTa c WOOaBMeHHeM AKTHBUPOBAHHOrO YIJIA NOJyYeHbI OeCUBETHbIe MIaCTHHKH 
eT. na. 77—78°. Buixog 1,7 r (23%). BemectBo xopomio pacTBOpHMO B CIIMpTe, 
aleToHe, OeH307e, XsOpocdopme, xyxKe B 9dupe. 


Hatigzeno %: N 15,97 
CygH1,ON 3. Bruucnmeno %: N 15,84. 


YpasbCKHH MOMHTeXHHYeCKHH HHCTHTYT Tocrynuao 
um. C. M. Kupospa 12 III 1956 
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Horaayge Akagqemuu nuayr CCCP 
1956. Tom 110, Ne 5 


PHSHYECKAS XHMHA 


r. M. BAPTEHEB 


O JBYX NPOWECCAX CTEKJIOBAHHA 
(ITpedcmaeaeno axademuxom B. A. Kapzunsim 29 IV 1956) 


Jo cux nop He OOpanianocb BHHMaHHs Ha TO, YTO pasMUHbIe ONpeeneHHLA 
Mpomecca CTeCKJIOBAHHA MPpOTHBOPedHBbl. ITO OOCTOATEIbCTBO CBA3AHO, T0-BH- 
MMOMy, C TeM, YTO HE JeNaiOcb YeTKOPO pasJIMHYHA MOKY UPHHWUMMabHO 
Pa3JIMYHbIMH MpoleccaMH CTeKJOBaHHA. 

l. _Tamman (‘) BoepBble onpeyemu CTeKMOBAHHe Kak Mepexoy Mepeoxsax- 
JCHHOM HHSKOMOJICKYJIAPHOM XUAKOCTH H3 BASKOTEKYYELO B XPYMKOE COCTOAHHE, 
T. €. KaK Mepexoy H3 OMHOrO MexaHHyeckoro COCTOAHHABApyroe. Bnocmeqyrowem 
9TO OMpeeenHe OblIO pacipoctpaHeHo (?—°) Ha Mepexo BbICOKOMOVIeKYJAp- 
HbIX Be[€CTB H3 BbICOKOSACTHYeCKOFO B TBEPOe HIM CTeKMOOOpasHoe cocToOR- 
HHe IIpH M€XaHHYeCKHX BO3eHCTBHAX (YACTOTHBIX HIM cTaTuyeckux). IIpu 
9TOM TeMIlepatTypa lepexoja, 3aBucallad OT yaCTOTHI JesopMallHH H BpeMeHH 
JeHCTBHA CTATHYeCCKOH Harpy3KH, KaK 9TO ObIIO IIpeqoxRKeHO panee TamMMaHoM 
JIA HHSKOMOJICKYJIAPHbIX BeNLeCTB, OOO3HaYaNach YCNOBHOM TemiepaTypon 
cTekoBaHua T,. . 

J[pyroe onpeyemenue cCTeKOBaHYA BO3HHKJO BCeCTBHe TOTO, YTO ObIWIO 
ycTaHoByieHo (‘—1) cynlecTBOBaHHe PaBHOBeCHbIX, IPH BbICOKHX, WH HepaBHoO- 
BeCHbIX, IPH HH3KHX TeMNepaTypax, AMOPHBIX CTPYyKTYp. 

M3BecTHo, 4TO B Mporlecce OXJaKAeCHHA MKUAKOCTH, B OTCYTCTBHE KpHCTaJ- 
JIM3alluu, MPH HeEKOTOPOH TemMMepatype, 3aBHCAMeH OT CKOPOCTH OXaxKeHHA 
(12-14) | TpoucxOAUT Mepexo OT paBHOBeCHOM K HepaBHOBeCHOH (PUKCHPOBaHHON) 
CTpyKType, T. €. OT %KHAKOFO COCTOAHHA K cTeKOOOpasHoMy. Iloq Temneparty- 
poli CT€KJIOBaHHA B 9TOM CJTy4ae MOHHMAIOT TeMMepaTypy, HUE KOTOPOH paB- 
HOBeCHe B OJHKHEM NOPAKe MPH JaHHOM pexKUMe OXAKeCHHA He ycneBaerT 
YCTaHaBJIMBaTbCA, BCJIECTBHe Yero CTPyKTYpa %KHKOCTH MPH jaJIbHeHLIeM 
TIOHMXKeEHHH + TeMIepaTypbl OcTaeTca (pHKCHpOBaHHOH (HepaBHOBeCHON). 

OueBugHO, TO TepBoe ONpefemeHHe OTHOCHTCA K Me€XaHMyeCKOMy, a BTOpoe 
K CTPyKTypHomy cTekjoBaHuo. UerKoro pa3IM4YHA MexK)ly STHMM J[BYMA TIporec- 
CAMH CTeKJIOBAHHA He MpOW3BOMJIOCb, NO-BUAMMOMY, BCJIeACTBHe TOO, TO 06a 
ONpeeCHHA CTCKJIOBAHHA TPHHMMaJIMCb TOXKCCTBEHHbIMH. 

2. Mexannueckoe CTeKJIOBAHHe ONpesemneTCA YaCTOTOH WIH BPeCMeHeM Mexa- 
HHYeCKOrO BOSJeHCTBHA, CTPyKTypHoe — TeMJIOBbIM pexKHMOM (CKOPOCTbIO 
OXJaxKeHHuA). Onbit 1oKa3piBaeT, YTO 06a Mpoecca CTeKMOBAaHHA H€3aBHCHMBI 
HM UX MOKHO 9KCIECPHMeHTAaJIbHO pa3syemuTb. Tlostomy OyfeM pa3sH4aTb Be 


Mex 


CT 
TemnepaTypbl CTeKJOBAaHHA — MexaHHyecKoro J’, HM CTpykKTypHoro Tae 
Ecuvd TenOBOM Pp@xKUM OXNaK]eHHA 3ajaH, TO TEM CaMbIM 3ajlaHa TemMepa- 


Typa Mepexoya K HepaBHopecHoli crpyKType 7, ’. Iipu sToM MexaHHyecKoe BO3- 
JlelicTBHE MOXKeT MPOW3BOAUTbCA He3aBHCHMO OT TenoBoro. Mensa pexKuM Mexa- 
HMYeCKOrO BOSIelCTBHA, MOXKHO NomyyaTh pasmunpre Tz. 

B KavecTBe IpHMepa MOXHO MIpHBeCTH HaTypaJbHbIM Kay4yK, KOTOPbIli IPH 
MeJVICHHOM OXJI@KJCHHM CTeKyeTCA pH TemmepaType MpHMepHO paBHOL 
—73°. Bre 9TOH TeMMepaTypbl CTpyKTypa MOMMMepa BCIONy ABJIACTCA PaBHOBeC- 
HOM, UTO COOTBETCTBYeT 2KUAKOMy cocTosHHO. IloyBeprad HaTyPaJbHbI KayuyK 
BbILe STOH TemMMmepaTypbl MCXaHHYeCKHM BO3JeHCTBHAM, MOKHO MOJyYaTb 
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B 3€BHCHMOCTH OT YaCTOTbI Pa3sJIMIHBIC sHayeHHal ie, YTO BHJIHO H3 TaOJHIUbI, CoCc= 


TABJICHHOH M0 JaHHbIM (?,!°), WpHyeM NepBble YeETHIPe YaCTOTHI OTHOCATCH K MCIIbITAa~ 
HHAM Ha TIpHOope Anekcanqpopa—laepa (TemMepaTypa CTeKOBaHHA OMpeye- 
Jiajacb m0 Anekcanyposy u Jla3ypkuny (7) meTroyom mpsMOH, oTceKarollet 
Ha OCH TeMIlepaTyp OTPe30K), BbICOKHe YaCTOTbl OTHOCATCA K HCNbITAHHAM Ha 
NOTepH pH YAbTPasBYKOBbIX KOeOAHHAX (TeMMepaTypa CTeKJIOBaHHA onpeye- 
jleHa 110 MAKCHMyMY Me€X@HHYeCKHX TOTepb). 


Uactota Mex. 


KOmeOaHHH 
vy cek-t 0,0167 0,167 1,67 ACs) 2-108 8-108 
eae © (Hill 0) —49 13) ip —_ 


Bpirekaroujad H3 MpHBeCHHbIX J[aHHbIX He€3ABHCHMOCTb CTPyKTypHOrO Hh 
MeXaHHYeCKOrO CTeEKJOBaHHH BONHeE OYeBHAHA. 

SipneHve MeXaHHuecKOorO CTeKJOBaHHA HaOmoqaeTCH IA CTYMHeH 
(B. A. Kaprux) 4 MaOBA3KUX KUAKOCTEH, BbIMe TeEMMepaTypbI KPHCTaIIM3alnH, 
Hanpumep, fwia Bob. IIpH kKpaTKOBpeMeHHbIX M€XaHHYeCKHX BOSeMCTBUAX 
CTpyA BOJbl, KaK TloKasamH Kopudesibyq WH PbIBKHH, paspylulaeTCH XpyMKo. 

Orcioja culeqyeT, YTO BbICOKOSTACTHYeCKHE CBOHCTBA MOJIMMEpOB H BA3KO- 
TCKYUHE CBOMCTBA MIPOCTbIX BeMCCTB OMpeeAIOTCA PeXxXHMOM M€XAHHYeCKOrO 
BOSleHCTBHA, Aa HE H3MCHCHHEM CTPYKTYPb! B Mpowecce HarpeBaHHA HIM OXJaxK- 
yeHua. Takum oOpa30m MexaHHueckoe MOHATHE O cCTeKJIe He ONpesseTcA TeM, 
oOsaaeT HM AMOp*HOe BEMLECTBO PaBHOBECHOH UJIH HeEpaBHOBeCHOM CTPyKTypoH. 
BaxkHO JIMLIb TO, UTOObI B MCEXAHHYECKOM CTEKMOOOPa3HOM COCTOAHHH BASKOCTD. 
Obla JOCTaTOUHO BeHKAa, YTOObI MATepvas pH JaHHOM pexKHMe BO3,eHCTBHA 
o6ulajlaJ] MCXAaHHYeCKUMH CBOHCTBaMH TBepOro Tesla (yIpyrocTbio, XpyNKOcTb1w, 
IlaCTHUHOCTbIO). 

3. []pu Oombmiux YacToTaxX WJIM MaJIbIX BpeMeHaX MeXaHHYecKOrO BOs]eH- 
CTBHA TIpH OXaxKCHHH XKUKOCTH (HH3KO- HJIH BbICOKOMOJIeEKYJAPHOH) CHauasa 
IIPOHCXOJHT MEXaHHYeCKOe, a 3aATEM CTPYKTypHoOe CTeKNOBaHHe. YMeHbIUAA Ya- 
CTOTY Me€XaHHYeCKOrO BOSCHCTBHA MIpH TOM %xXe CaMOH CKOPOCTH OXlaxKeHHA, 
MOXKHO JOCTHPHYTb COBNAeHUA singe C ne. SOTO O3HAaYaeT, ITO NepHO HIM BpemMa 


MeXaHH4eCKOrO BOSJeHCTBHA Y2Ke CpaBHHMO C BDpeMeHeM TeperpynnHpoBKu 
yaCcTH NO AeHCTBHeEM TeNJOBOrO JBHXKeCHUA IIpH TeMuepatype cCTpyKTypHora 
CTeKJIOBAaHHA. 

IIpu oOblanbix CKOpOCTAX H3Me€HeHHA TeMMepaTypbl (MOpAyKa O,HOrO rpa- 
qyca B MHHYTYy) H OObIUHDIX CKOPOCTAX MeXAHHYeCKHX BOSeHCTBHU (MOpayKa 
OWHOrO KOIeOaHHA B MHHYTY) TeMMepaTypbl CTpyKTypHOro WM MexaHHyecKOrO 
CTEKJIOBaHHA OIM3KH. OTHM, M0-BHAMMOMY, OOBACHAeTCA TO, YTO OGa Mpouecca 
CTEKJIOBAHHA B JIMTepaType lO CHX MOp YeTKO He pa3srpaHHUnBaHCh. 

HesaBvcuMocTbio TIpouweccoB CTpyKTYpHOro HM MeXaHHYecKOrO CTeKJOBaHHA 
Mp OObuUIMX YacTOTaX OODACHAeTCA TOT (akT (He Hale WO CHX NOp OOb- 
ACH€HHA), YTO TemNepaTypa CTeKJOBaHHA, OMpesessemMad yJIbTPa3ByKOBbIM 
meToyoM (1°, 1”), He 3aBHCHT OT YacTOTHI, CIM MpOsByaHBaHMe MaTepHasa Mpo- 
H3BOMUTCA IPH 3aaHHOM pexKUMe OXJIaxKeHHA. ITO OObACHACTCA TEM, YTO TeM- 
nepaTypHaA 3aBHCHMOCTb CKOPOCTH YJIbTpa3sByKa JlaeT MepesOM, CBA3aHHbIIt 
C Pa3JIHYHbIM XOJOM KPHBbIX TeMMepaTyPHOH 3aBHCHMOCTH CKOPOCTH yJIbTpa-' 
3ByKa JH PABHOBCCHOM HM H€paBHOBeCHOM CTpyKTyp MaTepHasa. TouKa nepeioma 
COOTBETCTByeT TeMNepaType CTpyKTYpHoro, a HE Me€XaHH4eCKOrO CTeKMOBaHHA 
(XOTA OHA OMpefeieHa MeXaHHYeCKHM MeTOJOM). 

4. [lp cTpykTypHOM CTeKIOBaHHH, B CBA3H C MepexoOM OT paBHoBecHolt 
K H€PaBHOBeCHOH CTPyKType, NPOMCXOANT H3MeHeHHE TeMIepaTyPHbIX 3aBHCH- 
MOCTEH (PHSHYCCKHX CBOHCTB, B TOM YHCJIe W MCXAHHYCCKHX KOHCTAHT (HanpHMep, 
BASKOCTH, MOJLYJIA YUPYFrOcTH H T. J\.); IPH M€XaHHYeCKOM CTeKJOBaHHH MIpouc- 
XOMMT H3MeCHeHHe aOCOsIOTHOK BevMUNHbI WepopMauHu HIM MoTepb. 

B 3ak0ueHHe OTMETHM, YTO CeLyeT pasJIM4aTb CTPyKTYpHbIe H MexanHuye- 
CKHe COCTOSHHA AMOpuHOrO BellecTBa. K NepBbIM OTHOCATCA 2KUAKOe HU TBEPAOe 
arperaTHbIe COCTOAHHA, KO BTOPbIM — BASKOTeKYYee, BbICOKOSTACTHYeCKOe HU 
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ympyroe Mexanwueckne COcTOAHHA. YCNOBHOCTh STHX COCTOSHHH oOUeBHAHA, 


BCJICACTBH€ 3aBHCHMOCTH HX TeMIepaTYPHbIX FpaHHl OT TelOBOrO H BpeMeH- 
HOrO Ppe€2KHMOB. 


CreklOBaHHe TIpH BO3JeHCTBHM 9JIEKTPHYeCKOFO MOJIA aHAJOrHUHO cTeKsO- 
BaHHiO IIpH BO3eHCTBHH MeXaHHyYecKOrO Nowa. TemnepatTyppbl creKkioBpaHua, 
OnpejesIAeMble 10 MAKCHMyMy NlOTepb, B TOM H Apyrom culyyae OyfyT copnayath, 
CCIM M€XAHMYECKOE H SJIEKTPHYECKOE NOMA [eHCTBYIOT Ha OHH HM Te KE CTPyK- 
TYPHbI€C CHHHIUbI BeLeCTBAa. 


Tlocrynuso 
27 IV 1956 
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Jloxuangn AKkaweMuu nayr CCCP 
1956. Tom 110, Ne 5 


PH3BHYECKAH XHMHfA 


E. E. CETAJIOBA, B. H. H3MAMJIOBA wu akagemux I. A. PEBHHJIEP 


PA3BUTHE KPHCTAJJIM3AWMOHHbIX CTPYKTYP WH H3MEHEHHE UX 
MEXAHHYUECKON MPOUHOCTH 


I]pounocTh KPHCTaIM38aHOHHOM CTPYKTYPbIl, BOSHHKaloweH, HallpHMmep, 
B Wpomuecce PHApaTauMOHHOrO TBePeHHA, OJMKHA 3aBHCeTb OT IJIOTHOCTH (OT 
MOpHCTOCTH), a MpH MOCTOAHHOM MMOTHOCTH CTpyKTypbI—OT pa3mepos OOpa- 
SYIOWUXCA KPHCTAMIHKOB H OT ycOBHIt UX cpactanua (+). Llenbio aHHOM padorTsl 
HM ABJIACTCA BbINCHeHHe XapakTepa S3TOH 3aBHCHMOCTH Ha MpHMepe KPHCTaJJIH- 
3al[HOHHOH CTPYKTYypbI JAByBOAHOrO runca. M3sBecTHbI NOMbITKH CBA3aTb Mpou- 
HOCTb YHNCOBOrO KaMHA C pasMepaMH OOpa3s0BaBIUHXCA KPHCTAJIHKOB 
CaSO,:2H,O. I]pu sTom umeiotca MpOTHBOpedHBbIe yYKa3aHHA, CBASbIBAIOULHe 

kom? MOBbIMeHHe MpOYHOCTH TO C YBeJIH- 

CM 

yeHHeM (7), TOC YyMeHbINeHHeM (*) pa3- 
MepoB KPHCTasHKOB. Bompocpl »%xe O 
CpacTaHHH KPHCTaJWIHKOB, O xapaKTepe 
KOHTAKTOB, BOSHHKAIOULHX MEK ]Y HAMH B 
Tipouecce opMupoBaHus KPpHcTasi- 
JH3alHOHHOH CTPyKTypbl, T. €. CTPykK- 
TYPbl TBepeHHA, BOOOMIe He paccMaT- 
pHBaroTca. 

Mbl Y3MeHAJIM YCIOBHA BbIKPHCTaJ- 
JIM3OBbIBAaHHA JIBYBOJHOrO Lrulca WyTeM 
MIpOBeJeCHHA PUpaTalMy pH pasJIM4HbIx 
TemnepaTypax 4H HCHOsIb30BaHHA HC- 
XOJHOrO MoOyBOHOrO runca pa3n4- 
HOH JMcMepcHocTH. 

J\1a 3amMeieHHaA mpowecca Wu uA 
oOecneveHHA BO3MOXKHOCTH HCC eOBa- 
HHA erO HauaJIbHbIX CTaquH NpHMeHs- 
JIHCbh CyYCNeH3HH, .cofepxKamue 30% mo- 
JyBoyuoro runca uw 70% wMHepTHoro 
HAanNOJIHHTeJ1 1 — TOHKOMOJIOTOLO OUNILEH- 
HOro KBapleBoro Necka (YCsIOBHAaA YJeJIb- 
Puc. 1, Kunernxa crpyKtypoo6pa30BaHua B Hah -TOBSPRHOCTpAICCKS CRD Ue Gaus 
cycnen3uax ranca (30% nosysoquoro run-  OObIYHbIM METOJOM BO3/lyXONpOHHaemo- 
ca-++70% MojoToro KBapueBoro necxa + CTH 0 Topaposy S, = 1500 cm?/r). 
-+50% BosbI He cyxylo cmecb). / —mpu 25°; O6pas3ubl Moce H3rOTOBJIeEHHA COxXpaHs- 

— pu 70 JIMCb B SKCHKATOPe Hal HaCHIICHHbIM 
pacTBopoM rurica. 

KunetTuka CTPpyKTypooOpasoBaHHA xXapaKkTepH30Baach H3MeHeHHeM 11la- 
CTHYCCKOH MPOYHOCTH CyCNeH3HH BO BpemeHH (2). 

Ha puc. | mpeycrapnena KuHeTHKa CTpyKTypooOpa30BaHuA B CyYCHeH3Hu 
noyBOAHOrO ruuica mpu 25° u npn 70°. Kak usBecruo (7), nepecpimjeHun, HaGwIO- 
Aaemble pH rHApaTauMn runca Mp 25°, sHayHTebHO Bpllue, Yem pu 70°. Kune- 
THKA TEINJIOBbINeCHHA NOJHOCTbIO COOTBETCTBYeT KHHCTHKe CTpyKTypoodpas3o- 
Banus (*,7), npHiem rujqpaTrauuaA B OOonx cyuanx MosHas. 

MuxpockonnyeckHe HaOOJeHHA NOKasanv, YTO KpHcTasbI [BYBOAHOTO 
runca, OOpasyrourveca mpu 25° BcleycTBue 6oubUIero NepecbiuleHuA, SHAYMTeEJIbHO 
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Merbue, vem np 70°. V3 puc. | Buquo, uTo B THX ycnOBUAX OobUINM pasmepam 
00pas yiouluxca KPHCTaJIJIOB COOTBETCTBYeT H OOIbUIAaH MPOYHOCTh KPUCTaJVIH- 
-3auMOHHOH CTPYKTYPbI. 

Jia vcceqoBaHHA BAMAHHA pasnMuHO AMCHepcHOCTH HCXOAHOrO Mosy- 
THApata, OH H3MesbuaIcA Ha BUOpO- 
MevIbHuIe*, 4 M-10 emxkoctbiw 3 a 
{3000 koneOaHui B 1 muu.). Kak 
BHHO M3 pc. 2, NpOUHOCTh KpHcTas- 
JIMZaAUMOHHOH CTPYKTYpbI B 3aBHCH- 
MOCTH OT AucnepcHocTu (S,) nomyBoy- 
HOrO runca mpoxogquT mupu S, = 
= 12000 cm?/r, He3aBucuMo oT cogep- 
2KaHHA BOB B CycneH3Hu (B/T), ue- 
pes mMakcumym. JlambHehiee yBenH- 
yeHHe JHCHepcHOCTH TOJyBOAHOrO 
runca 7o 18600 cm?/r mpuBoquT xk 
TIOHHKEHHIO MPOYHOCTH, XOTA OHA 
elle MIPeBbILaeT MPOYHOCTb CTPYKTYy- 
per upH S,=3060 cm?/r. Kak u cue- 
JOBaIO OMKHaTb, TeMIOBbIAeeHHe, 
Kak HW CTpyKTypooOpa30BaHHe B 
CyCNeH3HAX  MOMyBOAHOrTO § rumca 
TIPOXOJHT Tem OpicTpee, YeM BbILUe ero 
JuucnlepcHocTb, H BO BCeX cayyaAx 
yocTuraetca mosHaAa ruypatauus. 
HaOsrojenua moj, MHKpocKonOM m0- 
Ka3aiH, YTO KpHCTaMUKH WHruypa- 
‘Ta TEM Mevibye, eM BBILUe WHcnepc- 
HOCTb HCXOMHOPO MOJYBOAHOrO ruiica. 

TakuM 06pa30M, B 9THX ONbITaX, B DLW 201, BOF G0 80 a Ghia 
TIPOTHBONOMOKHOCTH = NpesbIyuHM, 
YBeMMYeHHE TIPOUHOCTH KpHCTaJJIH- 
3alMOHHOM CTpyKTypbl runca cBA3a- 
HO C YMCHbILIeCHHEM pasMepos ero KPH- 
«<TaJJIHKOB. Halo OTMeTHTb,YTO Npo4- 
HOCTb KPHCTAaJIIH3alMOHHOH CTpyKTy- 
pbI PHNCa B YCJIOBHAX BUIaxKHOFO Xpa- 
HeHHA OOpasloB Moce JOCTHKeHHA 
MAKCHMaJIbHOrO 3HAYeHHA MOCTeMeH- 
HO MayaeT BO BpemeHH. ITO nNayenne 
MpOucxo,uT Tem OpicTpee, yemM OOIb- 
me coyepKaHHe BOsbl B CyCNeH3Hu 
(puc. 2), T. e€. 4em Ooee NOpHCTOM AB- : 
JIACTCA KPHCTAJJIH3ALMOHHOK CTpyK- 0 0 20 90) 40 0 60 Man, 
Typa. Hanpumep, npu B/T = ee Puc. 2. Kunetuka cTpykTypooOpa30BaHHA B 
HOCTb KPHCTaJIMSAWMOHHOM CTPYK- — eycnen3uax rumca B 3aBHCHMOCTH OT YC/IOBHOH 
TYPbl MayaeT OYVeHb ObICTPO HM Yepe3  yzenbuol moBepxuocTH HcxOANOrO NOAYBOAHOFO 
CYTKH IipakTHYeCKH paBHaHyJIOMpH Fuiica. 1—3060 cm?/r- 2 — 7180 cm?/r; 3— 


r _ 12000 em?/r; 4—15000—18600 cm?/r. Cofepxa- 
soe ey ose even gny HHe BOsbI B cycneH3uH (B/T): a — 0,3. 6 — 0,6, 


JIYBOAHOrO rullca. Hi3mep aempie pH g 9.0. Coctap cycnen3uH: 30% nomysozHoro 
39TOM 3HayveHHA TWvlacTHYeCKOM MpO4- runca+ 70% MonoToro KBapleBoro Mecka +- 
HOCTH (pHc. 2, 6) COOTBETCTBYIOT KO- + Boa 

ary JAWHOHHOH cTpykType (*) Kpuctaa- 

JIAKOB ABYBOJHOrO THMCa HHEPpTHOPO HalOJIHUTeJIA —- TecKa. Cray Ti pOWHOCTH 
KPHCTaJM3alHOHHOH CTpyKTypbl MpOWCXOAMT TeM HHTeHCHBHee, YeM BBILUe 


kl om? 


* KoncrpyKunu BcecowsHoro Hay4Ho-nccaemonatenbcKoro Muctutyta HOBOH TeXHGJIOPHH 
STPPOHTe/IbHbIX MATePHasIOB Ha 6a3e TOHKOFO H3MeJIbYeHHA, TAC H MPOBOAHJIOCb H3MCJIBYCHHE N0- 
JYBOAHOrO rulica. 
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WMCHepCHOCTh HCXOAHOFO MOyBOAHOrO THuIIca. OTO CHHPKeEHHE NPOYHOCTH Heoo- 
paTuMO M COXpaHAeTCA MOCIe BbICYIWHBAaHHA. YKa3aHHbIe OMbITb! MO3SBOAIOT 
OObACHHTD NOYeMY, KaK H3BeCTHO H3 NpakTHKH (°), OOpasibl runca, COXpaHsB- 
(UHeCH BO BUlaKHbIX YCJIOBHAX,; NOC BbICYIIMBaHHA OOHAPyXUBalOT NOHHKECH- 
HYIO MpOUHOCTh, NO CpaBHEHHIO C OOpasilaMu, BbICYWICHHBIMH cCpasy Nocyle 3a~ 
BepluecHHA THApaTaluy. 

Anau3 NOJIYYeHHDIX Pe3YJbTATOB MO3BOMAeT CHeNaTb CNeAyIOUMe BbIBO/IHI. 
TIlpounocth KpHcTasIM3alNOHHON CTpyKTypbl TBEPAeHHA He HAXOJMTCA B OMHO- 
3HAUHOM 3aBHCHMOCTH OT pasMepa COCTAaBJIAIOWMX €€ KPHCTAaIMKOB. Pemarollyto 
POsIb MpuoOOperaiwr ycNOBuA CpacTaHHA STHX KpuCcTaMuKOB. JeHcTBUTeMbHO, 
NPOWHOCTh KPHCTAaJJM3allMOHHOH CTpyKTypbl OOycsOBleHa OOpas0BalHeM He— 
NOCpeACTBCHHbIX NPOUHbIX KOHTAKTOB MeKY OTEJbHbIMM KPUCTaMKaMH B Pe- 
3YJIbTaTe PaSBUTHA NOBEPXHOCTHBIX 8apOsblWel. OTH KOHTAKTbI COpasytoTca MpH 
6bICTPOM BbIKPHCTAJVJIM3OBbIBAHHM H3 CHJIbHO TepeCbINeHHOrO pacrBopa. Qwe- 
MEHTbI KPHCTANINYeCKOH peleTKH, OOpasylOWlWe TaKWe KOHTAKTHI, T. e€. TIpO- 
M@XKYTOUHBIE UCKAKeHHbIC KPHCTaNMYeECKHe CTPYKTYPbI, OONaatoT H3ObITKOM 
CBOOOJHOH SHEpruv NO CpaBHEHHWO C NpaBUJIbHO CPOPMHPOBaHHbIM KPHCTAIVJIOM. 
Ecau Obl npolece KpHcTaNNH3alH NpOTeKad C LOCTATOYHO MaJIOH CKOPOCTbIO, 
6e3 OOMbIUMX HavaIbHbIX NepecbIMleHHU, TAKHE KPHCTaJIH3aWMOHHbIe KOHTAKTHI 
He BOSHUKaJIH Obl. B sTHX YCJIOBUAX MPH NOMHOK PUA paTauMH Punca He BOSHHKaeT 
CKOJIbKO-HHOYJb NPOWHaA KPHCTaMNM3auMOHHaA CTpyKTypa, XOTA pW 3roM 
o6pasyloTcn JOCTaTOUHO KpyNuble Kphctasbl. KpucrasIM3alHOHHbIe KOHTAKTbl 
TaKKe HE BOSHHKANT, eCJIM B HCXOJHOM CyCNeH3HH OyjeT AOcTaTOUHO OOJIbUICe 
YHCIO LWeHTPOB KPHCTaJH3aunHH, HalpuMep, KPHCTaJJMKOB ABYBOAHOrO runca 
HJMH30MOpHOH Cc HUM Cou. BSTOM CJ ydae HEBOSMOKHO BOSHHKHOBeCHHE OOJIbIUM X 
HavaJIbHbIX NepecbIWeHH WH BLIKPHCTaJJH30OBbIBaHue runca Oy eT NPONCXOLUTH, 
B OCHOBHOM, Ha y2Ke HMeIOWMXxXcA LeHTpax. Mb noKa3asu, YTO BBEeHHe B CyC- 
NeH3HIO NOJYBOAHOrO runca B KayeCcTBe HaNOJIHHTeIA, BMeCTO KBaplleBOro: 
necka, 74% JBYBOAHOrO runca WH H30OMOpdHOH c HuM comM (CaHPO,-2H,.O), 
MIpHBeO K TOMY, YTO Jake MPH NOMHOK ruApaTaWHH NOMyBOAHOrO runca B CH- 
cTeme BOOOMe He BOSHUKAaJIa CBASHAA KPHCTAJIM3aWMOHHaA CTpykTypa, M Tia- 
cTHYeCKad MPOUHOCTh MpakTHYeCKH He Hapactasia. OOpa3s0BaHue KpHCTalu- 
3aUHOHHOM CTPYKTYPbl TBEPACHHA BOSMOXKHO TOMbKO, CCIM Mpouecc rufspaTalun 
NporekaeT JOcTaTOUHO ObICTpO HW IPH HaJIMYHU OONbUWINX HavaJIbHbIX Nepecblllle- 
HHH B JlalbHeHWem Bceryla HMeeTCA NepecbilleHHe, OOecneunBatollee ObICTpy1o 
nepeKpHCTalMH3alMIo BCero rumca yepes pacTBop. 

Yem Opicrpee copepllaeTca BbIKPHCTaIM30BbIBAHHe runca, TeM OovIbILe 
BEPOATHOCTh OOpa3sO0BaHHA TepMOAMHAMHMYECKN HeYCTOHYHBbIX KOHTAKTOB HM TeM 
BbIIMe NPOYHOCTb CTPyKTYypbI, OOycMOBeHHaA HMM. OfHako MpOUuHOCcTh KpHcTaJ- 
JM3aUHOHHOH CTPyKTypbl NpH YcKOpeHuH Mpolecca, BCeACTBHe MOBbIMeHHA 
WMcnepcHOCTH HCXOAHOrO NMOMyBOAHOrTO  rumca, JOXOMNT, Kak MbI 
Bue, MO onpefeneHHoro makcumyMa. IIpH jlambHeluiem yckopeHuu 
BbIK PHCTAJJIM30BbIBaHHA, XOTA KOHTAKTHI Mey KPHCTAIINKAaMH NposouwKaror 
YNPOWHATbCH, HO CaMM KPHCTAJJIMKH CHJIbHO YTOHbWAaIOTCH, TaK Kak YyBeH- 
YHBaeTCA MaCCa BeMleCTBa, pacxoyeMant Ha OOpasoBaHHe KOHTAKTOB. 

IIpeoOaqatollee BIMAHMe Ha MPOYHOCTh KpUcTaNM3aLHOHHOM CTpyKTYpbI 
HMEeT IIPH 9TOM, MO-BUAHMOMY, H3MCJIbDUeCHHE KPHCTAMJOB. ITO HM CKAa3bIBAaeTCH 
B YMeHbINeHHH NpoyHocruH. Kpome toro, Ooee 6bicrpoe Hu ToToMy G6onee Gec- 
NOpAMOYHOe BbIKPHCTAJIM3OBbIBAHHE JOJKHO TaK2Ke IPHBeCTH K YBeMMUeHHIO 
MOPHCTOCTH, YTO CKa3bIBaeTCA B MOBbILMEHHUM KOaPPUuUNeHTAa paclliupeHuA pH 
YBeIMYCHHH AMCNepCHOCTH MCXOHOrO NOWYBOMHOrO runca. 

Peskoe H Heo6paTuMoe najeHHe NpOYHOCTH KPHCTANNUSALMOHHOM CTPYKTY pb 
ruica B MPHCYTCTBHH BarH OObACHAeTCA TepMOAMHAMMYeECKOH HepaBHoBec- 
HOCTbIO KPHCTAJJIM3AIMOHHbIX KOHTAKTOB, HX MOBbIMeHHOM pacTBOpHMOCTHIO, 
NO CpaBHeHHO C XOPOWO COpasOBaHHbIMH MW He CJIMLWKOM M@JIKUMM KpHcTaslaMu 
AByBOAHOrO Tunica. Bo BuaxKHbIX YCJOBHAX XpaHeHHA UyT Mponeccni nepe- 
KPHCTaJWIM3aUHH, CBOAAULMECA K PaCTBOPeHHIO KOHTAKTOB HW 3a cueT 3TOrO — 
K pOcTy CBOOOJHO OOpas0BaHHbIX KPHCTaJVJIOB. 
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TakuM oOpa30M, HeBOMOCTOMKOCTh THMCOBbIX H3eIHH, KOTOPy!o OObIuHO 
Help aBHJIbHO IPHNUCbIBaIOT BbICOKOH PaCTBOPMMOCTH runca, B euCTBUTebHOCTH 
HaQwloaeTcA WM B OTCYTCTBHE pacTBOpeHuA —B BOMHOM cpeye, HACbILeEHHOT 
PHNCOM, C OHOH CTOPOHBI, BceCTBHe aCOpOUMOHHOPo NOHWKeHHA NpouHocTu(®) 
(oOpaTumbii scbiexT, cuesaioumili nocre BbicylwMBaHNA), c Apyrou cro- 
POHBI, BCMeACTBHe HEYCTOHUMBOCTH KPHCTaIMH3alMOHHOH CTpyKTypbl H ee camo- 
MNPOWSBOJIbHOPO paspylWeHHA B pesybTaTe NepekpucTalMsauMH (HeOOpaTuMbIit 
aekt, coxpansAloliuiica u mocme BbicyumMBaHus). Mayenne npounocru B O6pa3- 
Wax H3 YMCTOrO THMca, HE COeprKallMX HHEPTHOTO HaNOMHHTeIA, MPOHCXOMUT 
OUCHb MEJVICHHO BCIeACTBHE MasibIX 3Ha¥veHHH B/T. Sto maqeHue MOXeT ObITb 
3HaYHTeIbHO YCKOPeHO Tp MonepeMeHHOM YBJIaxKHeHHU VM BbICyYUIMBaHHU 0O- 
paslloB, TaK KaK IPH yBJlaKHeHMM MpeuMyLecTBeHHO 6yAyT pacTBOpATLCA KPH- 
CTaJIJIM3AWHOHHbI€ KOHT@KTbI, a MPH BbICYIUMBaHHH BellecTBO Oyyer ocesaTb 
Ha T1paBYJIbHbIX rpaHAX KPHCTaNOB. YEaAxXHeHHe OOPasllOB JOKHO BeECTHCb 
TAKUM OOpa30M, YTOObI MOJHOCTbIO MpeOTBPaTHTb BbIMbIBAHHe TuNCca Up pac- 
TBopeHu. IIpu strom npouHnocTb Ha CoKaTHe PHNCOBbIX KyOuKOB (2X2 X2 cm?) 
NOCMe JCCATHKPATHBIX TMOMePeMEHHbIX YBJaXHeCHHH HM BBICYWUMBAaHWH MNajasa 
e 200 yo 90 KI /cm?. 

Kak H3BeCTHO, JIA KPHCTaIM3aMOHHbIX CTpyKTyp (rumc, WeMeHT H Jp.) 
XapaKTepHO pa3JINUHe B SHAYEHHAX NPOUYHOCTH Ha OHOOCHOE C2KATHE M Ha pacrTsA- 
2KeHHe. QTO pasIMYHe MOKeT OOLACHATLCA TEM, UTO MPH pacTaxKeHHN OOpasia 
Pa3spbIB MPOXOAHT MO MOBePXHOCTH, COOTBeETCTBYIOMIeH HanOosee ca6biM CBA- 
3AM. TaKHMH Me€CTaMH B OTCYTCTBHE TEKCTYPHI, T. €. IPH BNOMHE GecnopxAAOUHOM 
PacnOJIOKeHHH KPHCTAJHKOB, OKASbIBAIOTCA KOHTAKTb! MEXKLY HAMH, CaMH Ke 
KPHCTAJIJIMKH MOryT ObITb NPM 3TOM HW He NOBPeKeHHbIMH. 

IIpu oqHOocHOM XKe cxKAaTUN OOPaslla pa3spbIB MPOWCXOJUT B pesy IbTaTe CKa- 
JIbIBAHHA B MIOCKOCTAX HaHOOMbIUHX KaCaTeIbHbIX HanpsxKeHHH. IIpu stom 
JOJDKHB! ObITh M1 PeOAOMeHbI MPOUHOCTH KAaK CAMHX KPHCTAaJJIMKOB, TAK UW KOHTAKTOB 
mMexkyy HuMH. IlostomMy NpOuHOCTh MpH CKaTHY OKAa3ZbIBaeTCA BCera 3HAUMTEMbHO 
BbIUe, YeEM TPH pacTA*KeHuH. 


Kadeapa kommouqHoh xumun 
MockogBckoro rocyfapcrBeHHOro yHHBepcutera Tocrynuso 
um. M. B. Jlomonocosa 16 VI 1956 
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@U3HYECKAS XUMHA 


M. B. CMHPHOB u JI. E. ABAHOBCKHH 


PABHOBECHbIE MOTEHUMAJIbI 
OKMCHO-YFOJIbHbIX 3JIEKTPOJOB TOPHS 


(ITpedcmacaeno axademuxom A. H. Ppymxunoim 24 IV 1956) 


B «utepatype (') umeerca ykKasanue, ITO OOpaTHad 9c, IPH KOTOpOH uLer 
QJIEKTPOH3 B XJIOPHAHOH BaHHe C paCTBOPHMbIM OKHCHO-YIOJIbHbIM aHOJOM, | 
paspua 1,7—1,8 B. Ona cooTBercTByeT H3MCHCHHWO CBOOOAHOM SHEPrHH peakUMH 


MgO + 1/y Cr Mg + 1p CO, 
pH TemmepaType 3meKTpomH3a. CreqopaTebHo AueHKa 
Mg/MgCl,, KCl (pacnaas) MgO + C | 


HpescTraBsAeT PpaBHOBeCHbI rasbBaHuyecKui smemeH?. MHTepecHo ObII0 BbIAC- 
HATb BOMNpOC, OOpaTHMb! JIM OKHCHO-YIOJIbHbIe BIEKTPOAbI, MOOOHO MeTaNJIM— 
YeCKHM, OTHOCHTeCJIbHO COOTBETCTBYIOWWMX KATHOHOB, B_  paciwaBJICHHOM | 
geKTpomnse. C 9aTOli Leu bIO MbI ONPeeIAJIN PABHOBECHbIe MCTEHUH aJIbI OKHCHO- 
YIOJIbHBIX QJIEKTPOAOB TOPHA B XJIOPHAHbIX paciiaBax c pasHOH KOHUMeHTpa- 
mueH ero HOHOB. 

OuviuleHHy!O OKHCb TOPHA HarpeBaJih, HEMpepbIBHO MepeMelIHBaA, C CAaXapHbIM 
cuponom mpu 100—110° gocyxa. M3 noryyenHoro nopowka npeccoBaiH NOY AaB- 
weHHem okoso 4000 KI'/cm® aeKTpogbl WHIMHApHYecKOu cpopmpl. Mx o6Kurak 
mog cmoem cau. Monbuoe oTHOWeHHe yrepoa OKHCH Y OTJeJIbHbIX 3eKT- 
POAOB MeHAOCb B AOBOJbHO WHPOKHX Mpegenax, or 2 fo 200. 

BesBoubl XOpHA TOPHA NOMyUaIM XMOPHPOBaHHeM CIHpeCCOBaHHbIX H3 
CMCCH OKHCH H yrulepOja Op KeToB B TOKe x0pa npuw 1O0O—1100°. Ero ounmasmu 
TPeXKpaTHOH BO3rOHKOHM MO paspexkeHuem nopsyKa 0,1 mm prt. cr. mpH Temme- 
patype, Ha 10—1 5° HwKe TOUKH MaBeHuA. Vismepenus MPpOBOAWIH B pacnlaB- 
‘JICHHOM SKBAMOJbHOM CMECH XJIOPHOB HaTPHA H KaJIHA, COJepxalleH onmpesemeH- 
HO€ KOJIMYECTBO XMOPHAa TOPUA. QEKTPOMHT TOTOBUIH MYTeM CHMaBJIeHHA CO- 
JieH B aTmoctepe cyxoro XJIOpHCTOrO BOAOpoAa, KOTOPbI HeMpepbIBHO Mpopy- 
Bald yepes pacnviaB. Ilepeyq n3MepeHHAMH AYCHKYC PaCHWMaBMCHHbIM 3eKTPO- 
JIMTOM SBaKYHPOBaJIM JO MpekpauleHHA BbIAeMeHHA Ta3s0B M3 pacrisiaBa. 

TloreHuMasbl OKHCHO-YPOJIbHbIX WICKTPOLOB U3MEPAJIM OTHOCHTEIbHO XOP- 
HOrO, a Tak»%Ke CBHHWOBOrO aeKTpOga. OnucanHHe MpHMeHAemMoro HaMM XJIOp- 
HOrO 3JIeKTPOfa AaHO B OMHOK U3 paoor (*). Ocoboe BHHMaHHe yea TOMY, 
YTOObI HCKJIOYWHTb NONaanne XOpa Ha OKMCHO-yrOMbHbI sneKTpo. Jia sToro 
SJIEKTPO] MOMECULaIH B KBapleBy!0 NPOOUPKY, Pasfe/MAIOULyIO He TOMIbKO PasOBble 
MmpocTpaHcTBa, HO HW ameKTpomuT ayelikn. M3Becruo (*), uro xs0p pacrBopserca 
B paclaBJICHHbIX XJOPHax; NOSTOMY HeOOMbINOe OTBEPCTHe Ha [He MpOOMpKH, 
B KOTOPOH HaXOAMJICA XJIOPHbIi QICKTPOA, 3aKPbIBANM CNOeM KPOLIKH V3 V3- 

CJIbYCHHOH MACCbI OKMCHO-yPObHbIX 9eKTpooB. Kak moKka3aqH HaluH uc- 
caeqopanua, Takasl uaparMa BecbMa sipieKTHBHO Norsomlaer pacTBOpeHHblit 
B pacnJlaBe XIOp HW MpenATcTByeT TeM CaMbIM ero IpOHHKHOBeHHW B OTJeJIeEHHe 
AYCMKA C OKHCHO-YPOJIbHBIM 3JIEKTPOAOM. XJOP B AUeliKe C OKHCHO-yTOMbHbIM 

SJIEKTPOJOM MOF NOABHTbCA TAKKE B PE3YMbTAaTe OOMeCHHOTO PasOr%KeHMA XJOPH]- 
Horo pacnJlaBa NOX BOseHCTBHeM KUCOposa Bosyyxa. Tlosromy suelikn repMe- 


THYECKH 3aKPbIBAJIN HW HANONHAMH TUWLATCIbHO OUHULCHHbIM OT CJEXOB KHCIOpOla 
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u aN YIVICKHCJIbIM Ta3oM. Jit NOCTHXKeHUA paBHOBeCHOrO COOTHOWEeHHA CO, 
H Ta3 NPeCABapUTeIbHO MpONycKaJiH Yepe3 TPYOKH c caxeil, Harperou lo ToK 
*Ke TeEMNePaTypbl, uTO HW sUeliKa. 

Bee u3mepenna MpoBojun mpH 840° B sueliKax H3 KBapleBoro creKsa, HOMe- 
HICHHBIX B MaCCHBHbIM MeTasJIM¥eCKHH OOK, KOTOpbili OOorpeBanca B neq 


© aBTOMAaTHYeCKUM peryJIMpoBpanwem Temnepatypbl. B TeyeHne scero onbita 
| OHS NOMepkHBaacb MOCTOAHHOH B mpeqenax -—40,8°. Sac sauelixn: 


f 


OB, H3rOTOBJIeCHHbIX H3 HeOUHIeH- 


ThOg ++ C/NaCl +{KCI)+}x | ThCl¢ (pacmaas)/Clg, € 


H3MepAJIH TPH PasHbIX MOJbHO-AO/eBbIX KOHMeHTPaluAx XNOpHa TOpHA 
B pacmuaBe (x = 0,0105—2,87 mon.% Th) BeicoxoomHpm NOTCHILMOMETPOM 
Bo spcex ombirax mnoTreHuuaspi 

OKHCHO-YPOJIbHbIX SIEKTPOAOB ycra- -098 
HaBJIMBaJIMCb MeJJICHHO, MpHyeM n0- 
PpasHOMy Y OTJ@JIbHbIX 3JeKTPOOB. 
Muorga qua 9Toro TpeOcpamucb BBI- 
Wep2xKKH Jo Suac. B cayuae smeKTpo- 
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HbIX MaTepHaJOB, BOOOMIe HE yaBa- 
JIOCb TOJYYTb BOCIPOM3BOUMbIX 
pesybraTos. Jlaxecnycra 4—6 yac. 
nocie Havala OMbITa MOTeHWHapl 
OTJ[CJIbHbIX 3IEKTPOMOB pacxXOLWHCb 
no 0,1 8. Y asnexrpoyos, mpuroros- $0 60 240 320 400 480 mun, 
JICHHBIX M3 OYMICHHOH OKHCH TOPHA pyc. 1. Yeranopsnenve paBHOBecHbIxX MoTeH- 
Ha OCHOBe Caxapa, KaK HCTOUHWKa WHaJIOB OKHCHO-YPOJIbHbIX SJIEKTPOAOB TOPHA 
yucTOorO yraepoya, HaGmofanacb 8 pacinase c 21,5 Bec. % ThCla npn 840°. 
xopollaa CX OJMMOCTb BeJIMUHH o- —— 3JIEKTPO C MOJIBHbIM OTHOUICHHEM YIrJIe- 
TCHIUHaJIOB, H€3ABHCHMO OT COOTHO- Bee rent 2 aa eas 
bl, Y KOTOPbIX 3TO OTHOWMEHHE PpaBHO 20; I— 
IWeHHA B HUX KOJIMYCCTB OKHCH HW 9eKTpo, ¢ MOJbHbIM OTHOWeHHeEM yrslepoza 
yruiepoqa. ITO MOXHO BHeTb Ha K OKHCH, paBHbIM 200 
puc. 1, re moka3aHO, Kak ycTaHaB- 
JIMBaJIMCb B OJHOM HM TOM Xe pacmsape, cogepxautem 21,5 Bec.% ThCl,, 
NOTCHIUHAJIbI UETHIPCX BJIEKTPOMOB, Y KOTOPbIX MOJIbHOe OTHOWeHHeE yrseposa 
K OKHCH MeHAIOcb UpHMepHo B 100 pa3. Kak BuAHO, yCraHOBHBLUHeCA BeJIH- 
UHHbI MOTCHUMAaJIOB OTACJIbHbIX BJIEKTPOJOB pacxOAATCcA He Oowlee, YeM Ha 
40,5 MB, 4YTO JeX%KUT B Mpesesax BO3MO%KHbIX OUM6OK onbiTa. CreqopaTebHO, 
BeJIMYMHbI YCTaHOBMBIUMXCA MUTCHWHaOB OKHCHOYFOJIbHbIX 9JIEKTPOMOB He 
3aBUCAT OT COOTHOLIeCHHA B HAX KOJIMYCCTB OKHCH MW yrvlepofa. 

Ha puc. 2 mpescrapmeHbl pe3yibTaTbl H8MepeHuH NOTeHIMaOB OKHCHO- 
YIOJIbHBIX 3JIEKTPOAOB C Pa3HbIMH BECOBbIMH COOTHOIWECHHAMH OKUCH H yruiepoga 
B pacivlaBax, COJepXKallluxX pasJIMUHbIe KOHWEHTpalluu MoHOoB TopHA. Tpaduk 
WOKa3biBaeT, KaK MCHAeTCAH UX MOTeHUHal C MOJIbHO-JONeCBOH KOHWeHTpanHen 
MOHOB TOPHA B SIeEKTPOMUTe. Sylecb TpeyrOMHHKaMH OOOSHaYeHb! 9KCNePHMeH- 
TAJIbHbIe TOUKH, H3MepeHHble OTHOCHTEJbHO CBHHILOBOTO SleKTpoga. OHM Nepe- 
CUMTaHbI Ha XJIOPHbI WIeCKTPO CpaBHeHHA B COOTBETCTBHH C TeM, YTO pH 840° 
MOTCHI[HadI CBHHILOBOFO 3CKTPOMa OTHOCHTeEMbHO XMOpHOrO pape —1,385 B. 
Kpy2kkaMu OTMCYeHbI 3HaYeHHA NMOTeCHUMAaOB, H3MepeHHble HeNOCpeCTBEHHO 
MO OTHOUICHHIO K XJIOPHOMY 9JICEKTpOsy. 

Kak BUJ{HO, 9KCIeCPHMEHTaJIbHbIe TOUKH JOBOIbHO OM3KO pacnOJiaratoTca m0 
IIpAMOH, OMMCbIBaeMOH yPaBHeHHeM: 


'HO2Z0 INEKIN, 


1p. 


Nomenyuan omnocumensno 
a0 
S 
% 


‘ 
g 
& 


E = 0,813 + 0,056 1g [Th**], 


rye [Th*t] — monpuaa joa TopuA B panmape. Kosdpuinent nepey sora- 


pudMom O61M30K K BesJIHUMHE oe (0,0553) Bp repMoqMHaMHYeCKOM ypaBHeHHH 
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RT 
aneKTpoyHoro morentiwana: E = E° +7- lg[Th**] np Temneparype ompira. 


A 910 03HataeT, ITO OKHCHO-YPOJIbHbIe QJIEKTPOLbI OOPaTHMb! OTHOCHTEIbHO HOHOB 
Th*,a pacnsaBsenHble CMECH XJIOPHAOB WeOUHbIX META JIOB H TOPHA, B KOTOPDIX 
MOJIbHaa Joma ero HOHOB Jocruraer BemMUMHD! 3-10 2, BeyT ceOA Kak Weadb- | 
HbI€ PaCTBOPHI. . | 
Ham we ya0cb H3MepHTb PaBHOBeCHbI€ NOTCHIMAbI OKUCHO-YTOJIBHBIX | 
QJIEKTPONOB B PacMaBax, COMep2XKall[MX BbILUe 26 sec. % ThCl,, Tak Kak B KOH-| 
ICHTPHPOBaHHBIX paciaBax OHH paspylWlasiucb, H TEM ObIcTpee, UeM BbIlWe Oba | 
KOHUeCHTpauua xMopuya TOpua. UccneqoBaHHAMH OblIO YCTAHOBJICHO, YTO Pas- | 
PYUWCHHE ZIEKTPOAOB BbISBAHO OCOPasOBaHHeM OKCHXJIOPHAa TOPHA. OHO oTCyT- | 
cTBYeT B pacrlaBpax C MaJIbIM COfep2%kaHHeM XNOpHa TOPHA WH HadHHaeT 3aMeT- | 
HbIM OOpa3soM CKa3bIBaTbCA, KOFa Paci MaBbl COMePKaT CBBIINE 25 Bec.% ThCl,. | 
Viutepecuo Oblio0 Take yTou- 


| 


> 
S085 » HUTb POslb yreKUCAOrO rasa B MPO- | 
gs wecce YyCTaHOBJICHHA PaBHOBeCHOrO 
See TOTCHILHaIa OKHCHC-yPOJIbHbIX 9JICK- | 
x Oo | 
8&8 095 TPONOB, KOTOPbIit B CaMOM OOIIEM 
Sg BHe MOXKHO ObuIO Obl BbIPaSHTb | 
SS 100 peakuueit: | 
se 
SS 105 = 2 = |, ThOs + C —4e 2 Th** (pacnuas) + COg. 
a We 10°" won. bonea © 


Cormacno 9sTOH peakUMH, MmpHu 
YCTaHOBJICEHHH PaBHOBe€CHOTO MOTeH- © 
Puc. 2. Hs3o0repmbl NoreHivayiogB OKHCHO- Wasa Ha OKHCHO-yPOJIbHOM 9VJICK- 

. YPOJIBHBIX SIeKTpoO0B Topua mpu 840° TPoOWe WOWKHO JOCTHTATbCA PaBHO- 
BecHe 10 KHCJIOPOLyY MexK]y OKUCbIO, 

yruiepoqoM Hw ra30BolH ca3s0u, coyepxamei CO, u CO. AKTHBHOCTb KHC- 
wOpoqa B CHCTEMe MOXKHO H3MeCHHATb Uepes aBJIeHHe YyIrviekKMCMOrO rasa. 
Korga KOHIeHTpallhaA HOHOB TOPHA B pactwiaBe OcTaeTCA MOCTOAHHOH, BeJIMYMHA 
PaBHOBeCHOrO NMOTeCHWHaa OKHCHO-yFOJIbHbIX JJIEKTPOJOB OJUKHA MCHATbCA 
C JaBJIeHWeM yrsieKHcNoro raza B AGeHKe COrIacHO YpaBHeHHI0: | 


Aouuenmpayun uox0b Th**é FNEMMPONuiNe 


RT 
E = const -- FARE 1g Pco,. 


Bai NpOBeeHbI HCCeAOBAHHA, KOTOPble NOATBEPAWIH 3TO IpeqNoMOAKeHHe. 
On CBOJMIMCb K H3MepeHHlo paBHOBeCHbIX MOTCHILHaJIOB OKHCHO-YTOJIbHbIX 9JICKT- 
POJOB B OJHOM H TOM Xe QJIEKTPOJHTe, HO MPH pasHbiX NaBJIeHHAX yIeKucCOrO 
rasa B auelixe. Uspecrno (4), yro yrmepo MoxkeT yep2KuBaTb B XeMocop6upo- 
BaHHOM COCTOAHHH OOJIbUIMe KOMMUeCTBa KuCMOpoya. Tlosromy mpequasnayae- 
MbI€ [JIA H3MepeHHH IICKTPOAbI HarpeBaiH B TeyvenHe 6—8 yac. mpH 700° nox 
paspexkenvem nopayKka 10°? MM pT. cT., HenpeppiBHo OTKaYHBAaA BbI[eIAI0- 
mech ra3bl (Ha | r 9eKTPOAHOH MaccbI BbI_eIANOCcb OKONO 1,5 wa COs, mpHBe- 
Ae€HHOPO K HOPMaJIbHbIM YCOBHAM). SaTeM UX AIUTeIbHOe Bpema (50—70 aac.) 
BbI,epKUBAIH IPH TeMMeparype 600° B MeqJIeEHHOM TOKe rasOBoi CMecH ompeje- 
JeHHoro cocTapa 43 CO, u aproHa, KOTOpbIe Gb NpekBapuTeNbHO OUNILeHbI 
OT CEQOB KNCMOPONa HW BUMAPH. OTO emai WIA TOrO, YTOOLI MEXK)Ly SleKTpoOamn 
H OKpy2KaBleH UX TasoBol CpefoH YcTaHOBMNOCh paBHOBecHe MO KUCMOpOHy. 
ONeKTPObl ObICTPO NepeHOCHJIN B AYCHKH C 3apaHee paciaBJIeEHHbIM dIeKTPO- 
JUTOM OMHOTO COCcTaBa HW TpOkOKaIM TaM OMbIBATh HX TEMH Ke YLa30BbiMu 
CMeCAMA JO TEX NOP, NOKa SIEKTPOMHbIe MOTCHIMAIIbI He JOCTHTAaJIM NOCTOA HHbIX 
BeJIHUHH. 

PesyJbTaTbI STHX ONBITOB MpeCTaBMeHbI Ha pc. 3B Bue rpatbuka, nWoKa3sbI- 
BalouleroO 3aBHCHMOCTb PaBHOBECHOPO MOTeHIMasla OKMCHO-yPOJIbHbIX 3/IeEKTPO- 
OB OT Napl\MaJIbHOrO aBJIeHHA yruieKucoro ra3a. Ha Hem OTJO*KeHbI BEIMINHDI, 
U3MepeHHbIe B Fa30BbIX CMECHX, B KOTOPHIX NapWMasIbHoe JaBsenue CO, 6pwio 
papHo 0,002, 0,02 u 0,2 arm. u B 4NCTOM yruieKHCJIOM rase. T pu nocneqHux 
TOUKH XOPOWO NOKaTcH MO MpAMOM, HaKJIOH KOTOPOH paBeH 0,05 T. e. 6mu30K 
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1 TeopeTHyeckomMy (= = 0,055 npu Temnepatype onbiros ). IIpu mMenpiuimx 
Mapu aJbubIxX LABCHHAX YIMCKHCIOLO rasa IEKTPOAHHI NOTeHI Had ObldI OU€Hb 
HeycroHuns. Ilo-suyuMomy, HaM He yflalOcb WOCTHYb COCTOsHuA paBHoBecna 
‘MeXTY SIEKTPOMOM H Ta3z0Boli cpeqoit. 

YcTaHOBeHHe (thakTa, UTO OKHCHO-yrOMbHbIe SIEKTPOMbI BELYT CeOA MOLOOHO 
OOPaTHMbIM MeTaJIMYeCKUM OTHOCHTeIbHO KATHOHOB B paciaBJIeHHbIX 31eKT- 
POJMTAaX, OTKPbIBaeT B QJIEKTPOXH- 


MMH paciaBJIeHHbIxX cole HOBBIe  - G6 —- 7477 eT ta 
BO3MOxKHOCTH. Mx moxKHO HCHOsIb30- Sean LL 

BaTb JWI H3yUeHHA TepMOAMHaMHKH SS | 

pala BbICOKOTeMMepaTyPpHbIX peak- 84% : Sai 
WMH, B KOTOPbIX yUaCTBYIOT OKHCJIbI S 5-060 b= HT 

MeTAJIJIOB WH yrviepogq, HauOouee Ha- iy art AH ey 
J\@2KHBIM MeTOJIOM 37{c. Tak, 9C rautb- SS 
BaHHYeCKHX 9JIEMehTOB, COCTAaBJIeH- Me ag a 7 famm 
HbIX H3 XJIOPHOrO HM OKHCHO-yroub- Nopyuansnoe datrenue C0, 

HOFO 3JI€KTPOOB B pacmMaBJIeHHbIX 

XJOpHlax: Puc. 3. 3aBHcuMocTb paBHOBecHOro MoTeHUMaa 


OKHCHO-YIPOJIBHbIX SJI2KTPOXOB OT NaptlHaJIbHOrO 
AABJICEHHA YIJIEKHCJOTO Lra3a B AUeHKe 


Me,O, + C/MeCl, (pacnmas)/Cle, C, 
ABIACTCH  HeMOCPeACTBEHHOH Mepoli H3MeHeHUA u300apHOTO NoOTeHWMasma 
COOTBETCTBYIOIMMX peak XJOpHpoBaHHaA: 


a 


Me20,, + z C +n Cle =2MeCl, (pacnas) + = COs. 


Onpeylesiia 3aBHCHMOCTb 3]IC TAKHX 3JIEMCHTOB OT COCTABAa XJIOPHAHbIX PaciaBos, 
MOXKHO H3y¥aTb TEPMOJMHAMUKY B3aMMOJelicTBuA HX KOMMOHeHTOB. IIpu stom 
-OCOOOrO BHUMAHHA 3aCJIYKUBAIOT OKHCHO-YTOJIbHbIe SICKTPOMbI WeIOUHOSEMEIb- 
HbIX HW A[PyPHX MeTaJJIOB, BOCCTaAHAaBJIMBAIOUIMX B paclaBaX CBOH HOHBI OObIMHBIX 
BaJICHTHOCTeH JO HH3IIHX. OHH MOryT 3aMCHATb MeTaJJIMYeCcKHe IJIeKTPOAbI, 
‘KOTOPbIe Hel PHTOHbI B CHY BbIMIeCKa3aHHOro OOCTOATEJbCTBA AVIA TakOro poga 
H3MepeHHit. 

CoueTad OKHCHO-YPrOJIbHble 9ICKTPOMbI C MeTAIAYECKUMH, Tle ITO BOSMOXKHO 
-CelaTb, Mbl ToyuaeM TaJlbBaHHyecKHe 9JIEMeHTHI: 


33 aq nt - 
Me/pacniaB, cojepxauinit Houpt Me”"/Me,0,, +.C, 


‘aC KOTOPbIX ABJIAETCH HeEMOCpeACTBEHHOM MepOi H3MeHeHHA H300apHoro MOTeH- 
Wasa peakuMi BOCCTAHOBJICHHA COOTBETCTBYIOWJMX OKUCJIOB yIrviepooM JO 
CBOOOJHBIX MeTaJIJIOB. Take H3MepeHHA MOTYT MpeACTaBJATb UHTepec A H3y- 
‘YeHUA TeEPMOMMHAMHKH peak C TPyHO BOCCTAHOBMMBIMA OKMCJIAMH, KOTOPbIe 
 yruiepoqOM fatoT He CBOOOHbIC MeCTAJIbI, A HX KapOWbI WJM CJIOMKHbIC 
CHCTeMbI: MeTaJIJI — KHCMOpOy — yruiepog. 


“Ypaipckni Pusat Tlocrynnsto 
-Axajemuu uayK CCCP 24 IV 1956 
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Jloxaagm Araygemun nayk CCCP 
1956. Tom 110, Ne 5 


PH3SHYECKAA XHMH#F 


A. Bb. TAYBMAH u C. A. HHKHTHHA 


O MEXAHW3ME MPOLECCA YJIABJINBAHHA YACTHEL Tb 
BOJHbIMM PACTBOPAMH NOBEPXHOCTHO-AKTHMBHbIX BELLECTB 


(ITpedcmaeaeno axademuxom II, A. Pe6undepom 9 VIII 1956) 


OjHO H3 OCOGeHHOCTeH Mpotecca B3aMMOJeCHCTBHA YaCTHL TBEPAbIX adpo30- 
Jel C MOBepX HOCTbIO BOAHI, JeKalllerO B OCHUBE YJIABJIMBAHHA PYAHOH HW MPoOMbILlI— 
JICHHOM NbWIA pH MOKpOM OypeHHH WH Np OPOWeHHH BUTAIOWeh MbWIH, AB- 
JIAeTCA Tpy\HaA CMaUHBaeMOCCThb BbICOKOAMCNePCHbIX YaCTHU, He CBASAHHAA C HX 
MOJIEKYJIAPHOH Npuposon. Onbir nokasbiBaeT, YTO HE3ABHCHMO OT CMa¥HBaeMOo- 
CTH Mak pOnOBepxX HOCTeH MbWIEBbIe YACTHUb!I KaK NpeeJIbHO.PUApPOPHIbHOrO KBap- 
lla HIM KBapucoyepxXallux MHHepasioB, TaK H TpyHO CMa4HBaeMOro KaMeHHOro: 
yruid MalO OTMMYAIOTCA Apyr OT Apyra NO cBoeH CNOCLOHOCTH YJIaBMHBATbCH 
BoyoH *. 

OTO cosaeT pA TPYAHOCTeH JA UCTONKOBAHUA MOJIeKYJIAPHOH KapTHHbh 
B3aMMOJCHCTBHA TBEPbIX YaCTHIL H pacTBOPOB CMa4HBaTeeH, MOBbILWAIOWIAX 
Ibe YABJIMBAIOWy!o CNOcOOuNOCTh BOAbI NpH Oopboe c CHJIMKO300NACHOH MblJIbIO- 
(*). JlelicrBuTeibHO, BO3HHKaIO CBOeOOpasHoe NPOTHBOperne, 3aks10Uarollee- 
CA B TOM, UTO MOCKOJbKY aqcOopOunA Ha YaCTHUAX H UX THApOPuMHsalNA MORKeT 
MNPpOw3O0HTH TOMbKO Nocwe CMaUHBaHHA, T. €. MPH BOSHHKHOBeHHH TOBepXHOCTH. 
pasyela TBeEpjloe — KUAKOCTh, TO, OVEBHAHO, OHO JOJ2KHO ObWIO ObITS NOHHIM, 
HO TOrfa BJINAHHE AACOPOWMOHHbIX CyIOeB He MOriO Obl NposBUuTbeA. Ec xe 
CMaUHBaHHe He MPOHSOLWWIO, TO He MeHee OUEBHAHO, YTO aycopOuuA BOOOUIe He- 
MOrla HMeTb MEeCTA, 

Orcioja JIOTMYHO ObVIO 3aKJIOUNTb, YTO JeHCTBHe CMAUMBATeNeH CBORUTCH: 
He K rHApousHsalHH UMW NOBeEPXHOCTH MbWIEBbIX UACTHI, a TOJIbKO K H3MeHe- 
HHIO a9POMMHAMHYECKHX YCJOBHH CTOMKHOBEHHA HX C NOBeEPpXHOCTHIO BOYpI (1, 4) 
M UTO, SICMCHTAPHbIH aKT 3aXBaTa UaCTHI, BOOM CBA3aH He C BTA— 
TrHBaHHeM UX BHYTPb BOAHOK (pashli, a C NpHMNAaHHeM K Ce NOBEPXHOCTH, OOpaT- 
HO TOMY, YTO MPOMCXOANT NP MHHEPaH3aHH NYy3bIPbKOB BOsyxa pu dsrora— 
IMM. Takum OOpasom, npesnouaranocb, YTO BbICOKOAUCHePCHble YaCTHILbI, BCMEN- 
CTBHE CBOCH NOBbILICHHOH COPOUHOHHOH cnocoOHocTH, rHApoPpoOusupoBaHb! a— 
COPOWMOHHbIM C/IOeM Ta30B BO3AyXa WH YTO NpHMMMAaHNe UX OCYULECTBAeTCA 
Yepe3 STOT CJIOH, He BbITeCHAeMbIH c TBEpOH MOoBepxHocTH pacrBopom ('). 

Ojuako HaMH ObIIO YCTaHOBJICHO, YTO BJIHAHHe 0OaBOK NOBepXHOCTHO-aK- 
TMBHbIX BELECTB K BOE He CBOAMTCA TOJIbKO K YBEMYCHHIO WHCIa CTONKHOBeEHHE, 
a BbISbIBAeTCA, TIABHbIM OOpa30M, HeMOCpeCTBEHHbIM MUBbILIeHHeEM CMaunBae- 
MOCTH TIbIWIMHOK, HOCANLMM cnelM@uyecknh xapaxtep (°). Bmecrec tem, Halu 
SKCHEPHMECHTAIbHbIC HCCEROBAHHA MbWIeYNABUBAIOWeH CMOCOOHOCTH pacTBoO- 
POB NOBEPXHOCTHO-aKTHBHbIX CMaUMBaTeeH H HX NOBEPXHOCTHOM AKTHBHOCTH! 
NOKasaJiM, YTO, paCCMaTPHBaA MpoOlecc B3aMMOJeHCTBHA YaCTHL MINIM C MOBepX- 
HOCTbIO 2KHKOCTH, HeEOOXOAMMO YUHTHIBATh elle OMHY ero OcObeHHOCTh, 3a- 
“KJOVAaIOULy 1OCHA B CFO [MHAMMYECKOM XapakTepe, KPaTKOBPeMCHHOCTH CoMpuKOC- 


“ IIp 97om cilelyeT HMeTb B BULLY, YTO peyb HJeT O ”CyXOH» IIbWIN, B MOMeHT O6pasoBaHus 
MPHINeAUueH B CONMPHKOCHOBEHHE C BO3/lyXOM, a He C BOAOH, TAK KaK B OOpaTHOM culy4ae KBapue- 
Bad Mblib CTAHOBHTCA HeOSpaTHMO rHLpodusbHok (1), oveBHAHO, BCIeMCTBHe XUMUUECKOL rHyApa- 
TalHH MoBepxHoc™H (2). 
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a Puce. 4 


TAH, tr. 110, Ne 5, TayOman uw Hunuruna 


HOBCHUA WacTHI, HM NOBepxXHOcTH Bob. Tlostomy, ec BMeCTO BOJbI HCHOsb-— 
SYIOTCA PaCTBOPbI MOBEPXHOCTHO-aKTHBHBIX BeLLECTB, TO CTOJb 2K KpaTKOBpe- 
MCHHBIM ABJISeTCA H Npouecc OOpasopaHnA UX aCOpOUMOHHDIX CoeB Ha rpaHnle 
pasqela *XUAKOCTh — BO3AYX, NOCKOJIbKy IPH Opowennu Bpemsa cbopMupoBaHua 
STHX CIOEB ONPEEMIACTCH MPOAOJKUTEbHOCTHIO ABHIKCHHA KaflJIM OT OTBEpPCTHA 
(POPCYHKH JO BCTPeyH C MbWIHHKOM, a pu OypeHun — BpemeHem cymlecTBOBaHUA 
Ny3bipbKa BO3yXa B MyJble (B KOTOPOM B3BeLICHb! IbWIMHKH) C MOMeHTa ero 
BOSHHKHOBCHHA JO paspylieHuA (pH KOaseCLeHUMH Cc ApyrvM Ny3bippKom), 
Kora HapyllaetcA afcopOuMoHHOe paBHOBecHe B MOBeEPXHOCTHOM culoe 
X%KHKOCTH. 

B STHX ycuIOBHAX OCOOY10 POuIb HpHOOperaeT KHHEeTHKAa (POpMUPOBaHHA aqcopo- 
IHOHHBIX CJIOCB CMAYHBATEeH, ONPeLeJIAIOWLAaA BOSMOMKHOCTh YCTAHOBJIEHUA CTAa- 
THYCCKHX 3HaveHHH NOBEPXHOCTHOFO HaTAKEHHA, OTBEUAIONUX aCOpOLMOHHOMY 
PaBHOBeCHIO B pacTBOpe JaHHOH KOHWeHTpauuH. Mexxyy Tem, HaMM Opiwlo m0- 
KasaHo (°), YTO 9Ta KHHeTUKa Kpaline 3aMeieHa, BCTeACTBUe Uero AuHamuye- 
CKHe, a He CTaTHYeCKHe, BCera Ooee BLICOKHe 3HAYeCHHA NOBEPXHOCTHOFO Ha- 
TAXKCHHA PaCTBOPOB OMpeeNAIOT HX MOBHIMWEHHY!O, 10 CpaBHeHHIO C BOOK, cno- 
COOHOCTh CM@UHBaTb HW YJaBAHBaTb YacTHUbI Mb. Ip Mawbix 2Ke BpeMeHaXx. 
YKU3HH aCOpOWMONHOrO COA JUHAMHYECKHE MOBEPXHOCTHbIe HaTAKeHHA pac- 
TBOPOB MOTYT OKa3aTbCA BECbMa OJIM3KUMH K NOBEPXHOCTHOMY HaTHA2KeHHIO UH- 
CTOH BOJIbI. 

M3 Bcero storo cleqyeT, YTO MEXAHH3M, C TOMOI[bIO KOTOpOrO OCcyMecTBsAeT- 
CA B3AMMOJeEHCTBHE aCOpOWMOHHbIX CIOCB C NOBEPXHOCTbIO TIbIIeCBbIX YaCTHL, 
He MOET ObITh CBEJeH K OOBMMHbIM 3AKOHOMEPHOCTHAM aJCOpOUHH U3 pacTBOpoB, 
M CBA3AH C MHrpallWeH NMOBeEPpXHOCTHO-aKTHBHbIX MOeKYJI TO TBeEpAOH NMOBepx- 
HOCTH 6e3 y4acTHA pacTBoputTessa (7). IIpu takom afcopOluNOHHOM MexaHu3me 
OTCYTCTBYeT HEOOXOAUMOCTb B CMAUHBaHHH YaCTHLL, KOTOPOe Obl NpesWecTBOBaJO: 
MHrpauwH HW OOpas0paHHlo afCOpOUMOHHOrO COA Ha TBEPAOH NOBepXHOCTH. 
Cmaunsatolllee JeHCTBHe MpH KPaTKOBPCMe€HHOM COMPHKOCHOBeHHH OyyeT oGec-- 
NeueHO yxKe pH OOpa3s0BaHHH «IMHeEMHOTOy ajcopOuHoHHoro cyios (°). Takum 
oOpa30M, 3JICMeHTaPHbIi aKT B3aMMOJeHCTBUA YaCTHL UM KalJIH pacTBOpa CBO- 
WMTCA K TOMY, UTO TOUCUHIM KOHTAKT IPH UX COMPHKOCHOBEHHH UH NepemMelleHHu 
aACOpOWMOHHOrO CJIOA 3 %WKHAKOHN chasbl Ha TBeEpyIo MOBePXHOCTb ycmeBaeT 
Ppa3BUTbCA B KOHTAKT NO MMOMAaKe C OOpa3s0BaHvemM Tpex@a3sHoH rpaHWbl pa3- 
yea, T, €. MepHMerpa CMauMBaHHA. OTO UM BeeT K 3axXBaTY YaCTHUBI. 

B cayuae KalJIW BOJbI CTOJIKHOBeCHHE CCC YaCTHUeEH MOMKET He 3aBePIIATb Ta- 
KMM COM PHKOCHOBeHHEM, OHH PacxOMATCH U 3axBaT HE OCYIecTBJIAeTCA. Takoro: 
pola HeENOMHOe Y1ABIMBAaHHe BbICOKOAMCMepCHbIxX acTHY (°) ABIAeTCA Pes yJIbTa- 
TOM BJIMAHHA pe3KO BbIpaxKeHHOrO rucrepe3vca CMauMBAaHHEA (1°), BbIsbIBAeMOrO 
HEOJMHOPOJHOCTHIO OTIC bHbIX YYACTKOB NOBEPXHOCTH MbwWIMHOK (4), [Ipupsekatb 
KE IA OObACHEHHA MpeCTaBJICHHE ON POUHO CBAZAHHOU C TBEPOH MOBEPXHOCTbIO- 
ruApopoOusupyrollel ee ras0BOl Menke, HaIMYHe KOTOPOH NOsBOJIAeT OOPaso- 
BaTbCA a\COpOLMOHHOMY CJIOIO CMadHBAaTeIA C HOPMAaJIbHOM OpHeHTalMen (noma p- 
HbIMH TpynlaMu — B BOY HM yrmeBOOPOAHbIMU WenAMH — kK YaCTHe), HeT OC- 
HOBaHHH, TO KpauHelH Mepe UPH OObIMHbIX TeMIepaTypax. 

V3 nOyYeHHbIX HaMV JaHHbIX M0 MblWeyJaBJIMBaHHlo ClefyeT, UTO CMauH- 
BaHHe KBaplla paCTBOpaMH MOBEPXHOCTHO-aKTHBHbIX BeIeCTB He COMPOBOKLaeT- 
cA ruspooOusalvel MbIIMHOK, KOTOPy1O HEOOXOAMMO ObIIO Obl MpeAMONORKUTS 
Kak pe3yJIbTaT HOPMaJIbHOH OPHeHTalHH aCOpOMpOBaHHbIX MOJIeKyJI Ha rpa- 
HULe KBapl, — Boa (NOMAPHbIMM rpynmamMu — K UacTHe, WensAmMH — B Boy). 
STO BUHO 43 TOTO, UTO Takad PuApoPoOusalluA BO3HHKACT TOJIbKO TIpH XeMOat- 
cop6unu. Uspecruo, uTo npovHoe (loTaMOHHOe NpHJIMNAaHve MMHepaJIbUbIX Wac- 
THI K IYSbIPbKaM BOSAYXa MPOUCX OMT TOKO IPH XEMOACOPOLLMOHHOM B3aHMO- 
AeHCTBHH MOBepXHOCTHO-aKTHBHBIX MOJeKyJI (oTOpeareHTOB — coOuparTeser 
¢ MOBepXHOCTbIO YaCTUL, IPH KOTOPOM B OTAMUHE OT COpaTHMOHM aRcopOlHH O6eC- 
He€UHBaAeTCA NOCTATOUHO YeTKaA HOPMAaJIbHaA OPHeEHTAlUA, MPWBOAWAA K Pe3KOH 
ruqpopoOusaunuu uacrun ('°,"*). Ouepuqno, ec aHaJIOrH4uHbIM 06pa30m 
PHApoPoOusHpoBaTh YaCTHUI Mb MPH MOMOUIN CielHaIbHbIX MOBEPXHOCTHO- 
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AKTHBHbIX J\OOaBOK, TO CM@aYHBaeMOCTb UX BOOM MOWKHA Pe3KO CHH- 
SHTbCA. 

OnbiTbl MpOBOAMICb TAKUM OCOpasomM, YTO rukpocoOusaluA YaCcTHI, MpOuCcxo- 
Jusa B Mpouecce HX YaBJIMBaHUA KallJIAMH paCTBOPOB, MaaroulMMH B 3aliblJieH- 
HOM I1pOcTpaHcTBe B clelvadIbHoM mpHoope (°). Ilo wsmepeHuaM MYTHOCTH Cyc- 
neu3u (M), oOpasoBaHHbixX 3aXBaYeHHbIMH YaCTHUAaMH, OWECHMBaach CpaBHH- 
TeJIbHan ee wl CHOCOOHOCT pacCTBOPOB HO OTHOWeHHIO K YMCTOK 
pore (2 = M,/Ms3) 

AmlaTuToBad MblIb YaBIMBAaACb paCTBOpaMH LellTHJOBOM KHCJIOTbI M aHHMOH - 
AaKTHBHOrTO Mbluia —cysbcoHoNa (ueTHIOeH301 — cyiboHaTa HaTpua, 
CygHssCgHsSO3Na) uu xkBaplleBan bllb — pacTBOpaMH KaTHOHAKTHBHOTO 
Mblua — Jofeuvsamunauetata (CisH,;,NH-COOCHs). 

B o60ux cayuanx, B OTMUMe OT JelcTBUA OObIUHbIX CMayMBaTeseH, JOIDKHO 
ObIO MPOMCXOAUTh XeMOAaCOPONMOHHOe B38aMMOJelicTBHe C MHHepaJbHbIMH 
NOBePXHOCTAMH C OOpas0BaHHeM TIpOUHO BaKPeNVJICHHbIX  a/COPOMMOHHbIX 
CJIOCB. 

PesysIbTaTbl H3MepeHnh BemMunnb! F, xapakTepHsyrouleH MblJieyaBJIMBalo- 
ULyIO CHOCOGHOCTb pacTBOpOB, H HX MOBEPXHOCTHOFO HAaTHXKeHUA (5) IIPHBeMeHbI 
B Ta6m. 1. Tam 2xe IpMBOAATCH JaHUbIe Ja CyYaeB, B KOTOPBIX XeMOacopo- 

I[MOHHOe B3AHMOJCHCTBHE ABHO OTCYTCT- 

TaOauna 1 ByetT. 
Kak BuJHO, ruApopoousalnA yacTuL 
ponbl (Ep, = 1) 106aB0K cMatuBaronLHx eiiCTBATeAbHO WMeeTCH HU BbISbIBACT 
HM THApohoOusupyromnx nopepxnocruo- OTPHIMATebHbIM atppekT MbwieyaBIuBa- 
aKTHBHBIX BelLecTB Hua (T. €. CHMKeHHe TO CpaBHeHH1O 
C JeHCTBMeM UMCTOM BOAbI) B OTIMUHe 


Bunanve Ha rblmeyaBuuBaromlee eHcTBHe 


= | = OT THNMYHOTO cMadMBarouLero WelucTBuA 
Aatepei gene We , | = Tex 2Ke BellecTB Ha Tex 2Ke TOBEpXHO- 
ee aS & | =  CTAX, Korgla Xe€MOAJICOPOLLMOHHbIe OpHeH- 
ES a iM THPOBaHHble CMON He OOpasyroTca. ITU 
8. o | ©  jlaHHble MOATBepxKaloT TakxKe, ITO IpH 
B3aMMOJeHCTBHM TOBepXHOCTHO-akTUB- 
AnaTuToBad bab HbIX BeIeCTB C MIbIIMHKaMM JCOpOmMoH- 
OKTHIOBLIN CHUpT O045| 37,00 Ade ae JREH HOH? ROLER GROEN Mace me 
0 05 °5o 7 lee B BeP XHOCT jeruaa 

TentHsopas Kucuota { G4 1444/3 ae BOJLHOM that ee Shoe SE! 
Cy mbpoHout 0,5 | 33,2 | —280 V3 asroro cmeqyer, YTO KallIM pacTBo- 


pa CMaUWHBaTeIA YIaABJMBAalOT Te 4aCTH- 
bl, KOTOPbIe He YJABJIMBAatOTCA Kalla- 
MUM BOJbI Np KpaTKOBPpCMCHHOM COTIPH- 


KpapueBad MbMb 


OxKTHNoBbI cnHpT 0,045) 87,5 | 121 KocHoBeHuM BCNe,CTBHe CHbHO BbIpa- 

Tenrusopad KucIoTa 0,1 44,3 60 xKeHHOrO TructTe Ha06 

Cone honen 05 | 3321 42 I ructepesuca. HaoGopor, npx 

Ss oneal aboa {/19.04 66.0 |—40 THApopoOusayuu noBepxnocTu yacTuL 
REE a 0,025] 56,1 |—48 mnepuMerp cmauMBanua He O6pasyerca 


Ha HeH MB TOM Cjlyuae, KOra OH Mor 
Obl OOpasoBaThcen C UNCTOM BORO. 
Takum 00pa30M, TOJIbKO MUrpallHOHHbIit MexaHu3M OOpas0Banus acopOuHoH- 
HbIX CJIOCB CMAaYMBaTeseH Ha MOBCpXHOCTH YaCTHIL Mb MOSBOIAeT OOLACHUTH 
YCTaHOBJICHHbI HaMM SKCHepHMeHTaIbHO (paKT, YTO HeECMOTPs Ha CHJIbHO 
SaMeICHHYIO KHHETHKY (OPMHPOBaHUA UX aCOPOWMOHHbIX COeB, UX B3au- 
MOJeHCTBHE YCreBaeT OCYMeCTBUTECA. ITO LOKAa3bIBaeTCA M CJICMLYIONLUM OMbITOM: 
€CIM Ha YHCTOe CTeKJIO WIM KBapl, OCTOPORKHO HaHecTH cuaOblit pactBop joje- 
WWaMHHaleTata, TO BCeCTBMe THApOPOOM3salHu NOBepXHOCTH Ha Heli OOpa- 
syeTCA Kallis C KPaeBbIM yratom 6>90°. Ecam Jlasiee Ha TY Ke NOBepxXHOcTb BHe 
NNOMAIM, 3a ATOM Kalle, HaHeCTH YUCTYyIO BOY, TO Ona NOKPOeT BCIO NOBepx- 
HOCTb TOHKOM MIJICEHKOM, KOTOpad, O/HakoO, He CONIbeTCA c Karel: BOKPyr Karin 
oOpasyercs y3kuit 3a30p (WecaATHIe JON MUsMMeTpa) HO HecMayHBaeMOl BOOK 
NOBCPXHOCTH, NPCMATCTBYIONLMN CIMAHMIO JBYX OObeEMOB 2%KUKOCcTH (cM. puc. 1). 
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OOpasoBaHuve 9sTOrO 3a30pa B TaKHX YCJIOBUAX MOXET ObITb BLISBAHO TOJIbKO 
MUrpallMeH MOBeEpXHOCTHO-aKTHBHbIX MOJI€KyJI 10 MOBEPXHOCTH, B pesybTaTe 
yero Ha HeH OOpasyeTca XeMOaJCOPONMOHHBIN COL. 


Wucrutyt dusuteckolt xumun Tlocrynnao 
Axkajyemua nayK CCCP 1 VIII 1956 
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Jlokaane Akagemuun nayr CCCP 
1956. Tom 110, Ne 5 


rEOJOrH A 


E. b. BEJIBTEHEB, A. H. HCAKOBA, A. H. CABUEHKO u A. H. WIAJIMMOB’ 


HOBBIE JAHHbIE 10 CTPATHTPA®HUM WEHTPAJIbBHOH 4YACTH 
CEBEPHOTO CHXOTS-AJIHVHA 


(IT pedcmaeaeno axademuxom JI. B. Haauexunoim 14 VI 1956) 


B pesysbTaTe JBYXJICTHHX TeOOrO-CbeMOUHbIX paOoT Gblua cocTaBseHa Freo- 
~AOTMYeCKad KapTa WeHrpaibHou yactH CesBepHoro Cuxors-AnuHa B MacuiTa6e 
1 : 200 000. Kapra oxBarbipaeT ropHo-TaexKHbI palioH B OaccelinHax pp. Xu- 
Banya, Bewienan, Au, pnafjarouux B Amyp, u OacceliHbl JIeBbIX BEPXHHX MPHTO- 
KOB p. TyMHuH (pp. Ununmap, Jlapracy, Supra, Yrynn), TekymeH B Tarapckul 
TIpOJIMB. 

I]nomayqb H3yYeHHOHK TeppuTopun mpeBbiuaer 5000 km?. Ona culoxKeHa B pa3- 
JMYHOH CTeNeCHH JMCJIOUHPOBaHHbIMH HU MeTaMOP@H30OBaHIbIMH TeppHreHHbIMH, 
WHpOksacTHyecKHMH H sihdby3HBHbIMH OOpa3s0BaHHAMH BepXHEMeNOBOrO HU Nawe- 
OreHOBOrO BO3pacTa, MeCTaMH T€peKPbITbIMH HEOFeH-YeTBEPTHYHbIMH Oa3aJb- 
TaMH HW PbIXJIbIMH YETBEPTHUHBIMH OTMOKeCHHAMH. CrpaTHpuuApoBaHHble OOpa- 
30BaHHA MpOpBaHbl HHTPy3HAMH TpaHHTOHAOB MpeACeCHOHCKOPO, Ma/eOWeHOBOrO 
H 930leHOBOrTO Bo3pacta. B WeHTpasibHOH MM wro-3aNaqHOH yacTAX palona 
mpeo6ayaiwT BepXHeMeJIOBbIe TeppHreHHbIe OTJIOKeHHA Ha CeBepe, CeBepo- 
BOCTOKE H BOCTOKe — pa3JINYHbIe sippy3suBbl H UX MApOKMACcTHI. 

Crpaturpacdywyeckaad cxeMa H3y4eHHOrO palona mpeycTaBmena B Taw. 1. 

B ocHopaHuu pa3pe3a 3ameraeT JlapracHHCKad CBHTa CeHOMaHCKOrO BO3pa- 
eta (Cr,lg), cocrosniad 43 YeTHIPeX NaveK pa3sJIMYHOLO JMTOMOrMYeCKOrO COCTAaBa 
(CHH3y BBepx): 

1. Tlauka aneppomuto-rauuuctplx cuanues. MomHocth oKon0 700 M. 

2. Tlauka dbaumia c oTrseTmHBo nposBseHHOH pHTMuuHoctbiO. MormHoctp 
oKo0 400 M. 

3. Tlauka anespouutos. B stom nauKe Opia coOpana cbayna (ra6a. 1), Ko- 
Topad no MueHuio B. H. Bepemaruna, onpeseaBulero ee, MO*KeT paccMaTpH- 
BaTbCA Kak ceHomaHcKaad. Momunoctp 300 M. 

A, [lauka TOHKO MepecavBalolluxcA MeCUaHHKOB UW aJICBPOJIMTOB C OTJeJIb- 
HbIMM JIMH3aMH MW MpOCOAMM MeJIKOraJIeUHbIX KOHTJIOMepaTOB HM CeUMCHTAlHOH- 
HbIx OpekunhH. MomHocTtb oKosio 300 M. 

Ha ornomenuax JlapracuHckOl CBUTbI Cc PHKCHPyeMbIM Me€CTAMM Pa3MBIBOM, 
HO 6e3 yrloBoro HecoriacuaA, 3aleraeT YfomMuucKaa cBuTa (Crud) ceHoman- 
TYPOHCKOrO BOspacTa, COCTOAUaA M3 AByX MOJCBHT. 

Huxuaa mogcsura (Craud’) o6aqaer JOBONbHO MOCTOAHHbIM JIMTOJOTMYeC- 
KHIM COCTABOM H MOUTH MOBCeMeCTHO Cosep2xKUT yraucTHle OOpasoBaHusA (mpociou 
YIMHCTO-PIHHUCTHIX CAHWeB, PaCTHTeJbHbIM eTpuT, OOJIOMKM KaMeHHOrO yraa). 
B oCHOBaHHH €€ HMeIOTCA NPOCMOW KOHTOMepaTOB, NepexOAAMMX NO MpocTupa- 
HMIO B PpaBesTbI H rpyOosepHuctTple necuanuKku. MouynocTb stTux mpocsoes 10— 
12 M. Bole mpeoOaatoT asleBpOJIMTbI MH M@JIKOSEPHUCTbIe NeCUaHHKH C OTACMb- 
HbIMH JIMH3QMM MeCJIKOraJleUHbIX KOHTOMepaTOB H MpOCJOAMM YyIJIMCTO-PJIHHHC- 
TbIX caHues. B BepXHHX FOPH3OHTax MOABAAIOTCA ysopyaTbie (TyPorenubie) 
niecuanuKku, OcrarKu duopel (Taba. 1) Opium O6Hapy2xKeHb! B Oacceline p. YTYHH 
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Ta6Osauna ft 


Crparurpapuyeckas cxema WenTpaubHoli uactn Cesepnoro CuxoTs-Asnus 


Oo 
= KpatTkant xapakTepHcTHKka Moun. Oprannueckhe OCTaTKK 
Oryen Apye MnqeKc BbIZe@NeHHbIX CTpaTHPuNHpo- ao H JaHHble aOcooTHOro 
= BaHHbIX MOspasAesenul Bospacta 
O 
Cosppem. Qs TaneuHHKH, TecKH, CyrJIHH- Ilblublla CcOoBpemMeHHOrO 
KH, PIHHbI, TOPPAHHKU orTgzena 
3 
cs Bepxuuit Q; ANMIOBHAIbHBIE OTOXKEHAA 13—15 Upiibla BepXHero OT- 
i A BTOpOl MH TpeTbeli HaAMol- nena 
5 MeHHBIX Teppac. TanewHH- 
2 KH, TeCKH, CYrIHHKH. 
S OraoxeHua aJJIOBMasIb- | Gosee 20 
x HO-€JIOBHaJIbHbIX PaBHHH. 
Lile6nucrpie CyTJIHHKH, 
KOMKOBaTbi€ TIHHBI, Taq 
JIeUHHKH 
Hiwxun it eEN—-Q, Tlnvoaen — HMXKHHH §=6ooTLen 150 
yYeTBeEPTHYHOH CHCTEMBI He- 
aculeHeHHble. ITIOKpoBni 
Heoreu | Ilnu- Pp 
oueH OJIUBHHOBBIX 6a3aJIbTOB 
GP gokz Ky3Henopckand cBuTa. Anje- 400 Pyropa cpewHero 200eHa! 
3HTO-Oa3aJIbTbl, 6a3aJIbTbI, 
aHAe3HTbI, Tydbl aHse3H- 
TOB, ONepHTbI 
& 
SoueH 
a x a AP ge Tonuya KucAbIx abdby3HBoB 150 
eS z goueHa. Ilnarnonopdupbl, 
2 3 KBaplleBbie nopdupbl, Ty- 
a 5 (bbl, TyoNaBbl KBapYeBbIX 
te nopdupos 
Tlaneo- aPgism CamMaprunckaa cBuTa. AHJe- 600 
len 3HTbI, JauuTbl, TYPbI u 
TyowaBbl aHTesHTOB H 
autos 
ay mCrod Aatcxnit apye. Penp3urTyt, 200 
i=) cbemb3HT-nOpuphl,  KBap- 
5 WeBble NOppupbl, ux TydMpbI 
& u Tyosmapyr, Tydorenupie 
r= necu aHHKH 
i uCrisn Cenouckult spyc. Tlopdupu- 500 O6nomMKH gpeBecHHbl> 
s Tb, Tydbl nmoppupxros, Taxodioxylon MHar- 
= JMHSbI KPCMHHCTHIX CiaH- lig et Gothan. Adco- 
a eB JUOTHIt Bos pact 
= nopduputos 90 manu. 
Oo eT 
Creud? YHOMMHCKaA cBuTa (Creud): 1700 Trigonia cf. pocillifor- 
we mis Jok. var. sacha- 
S % a) Bepxuaa MOJCBUTA. linensis 'abe et Na- 
° = Y3opuarple, MOJMMHUKTOBHIEe gao, Trigonia sp. 
S BepxuemesoBoll S uM TyPoreHHbre mecaaHHKH nov., Liostrea sp. 
= = C MaJIOMOUJHbIMH Tpocwoa- Modiola (?) sp. in- 
5 MH aJI€BPOJIMTO-lIMHUCTHIX det. (aff. Modiola 
‘s CaHWeB turkestanensis ee 
Rom.), Turritella sp. 
Croud’ B) Hwxkuaa nogcsura, AeB- 7:50 Gleichenia zippei 
poO/MTb, WeCcuaHukKu, yr- (Corda) Heer., As- 
JUCTO-PIMHHCTbIE CJIAHILBbI, plenium sp. cf. A. 
JMH3bI WH MpOGION MeJIKO- dicksonianum Heer. 
a TaJleuHbIX KOHTVIOMepaTOB 
x ; = 
= 
3 Crlg Jlapracunckad cBura. AneB- 6ouee Lima sp. a, Lima sp. 
zB POJMTO-rJIMHHCTbIe = cylaH- 150 0 b, Inoceramus  in- 
5 Ilbl, (PJM,  aIEBPOHTHI, terruptus Smidt, In. 
3 OTACJIbHHIe MpOCIOH MeJIKO- ex gr. Concentricus 
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S€PHHCTbIX Me€CYaHHKOB 


Park. var. nipponica 
Nagao et Mat., In. 
sp. nov. 


B BEPXHeH MOJ1OBHHE paspesa NOACBUTbI HM NO 3aKsIoUeHHIo A. I. Bopcyx ompe- 
HeNAIOT CCHOMAH-TYPOHCKHH BO3PacT OTIOReHHUH. 

Bepxusa moycButa (Crjud’), sapepiiaioulad HOpMaJIbHO-ocaqouHy1o wacTh 
Ppaspe3a pavOHa, sayleraeT COrmacHO Ha HHKHeH MOJMCBUTe H CBA3aHAa C Heli N0- 
CTeNeHHbIM Nepexojom. B ormnune or Gonee ApeBuux OOpasoBanuli ara noscBu- 
Ta XapakTepHsyeTCA upesBbIUaHHOM H3MCHYHBOCTHIO JINTOJOPMYeCKOrO cocTaBa. 
Ee caraior pasnvuuple necuaHukH (MONMMUKTOBbIe, TyorenHBIe), KpoMe 
TOrO BCTpeyalwoTca Tydbl NOpsupuTOB Hu aveBpOsUTHI. 

Bospacr mojcBurbl onpeyesnetca B. H. Bepemarnnpim Kak TypoucKuili Ha 
OCHOBaHHH (ayHbl NeeuHnOY (Trigonia cf. pocilliformis Jok. var. sachalinen- 
sis Jabe et Nagao, Trigonia sp. nov.), co6pannofi B TOHKOSepHUCTHIX HecuaHuKax 
B HWKHHX TOPH30HTaxX NOACBHTbDI B Oacceline p. YTyHu. 

Tydbl NOppupuTOR, NOABJIAIOIWINeCA B BepXax paspe3a MOACBUTHI, ABJIAIOTCH 
NpeAECCTHHKAMM TpaHAHOSHOH MarMaTHYeCKOH JesiTeIbHOCTH, pasBepHyBulelica 
B CepepHom Cuxors-AjuHe B KOHUe BEpXHerO Mela HW NposouKaBulelica c He- 
OOJbIUMMH TepepbiBaMH JO HY KHEYETBEPTHYHOFO BPEMEHH BKJIIOUMTeJIbHO. 

CeHouckue OOpasopaHnusa MpecTaBseHb! NOpPpUpHTamMu u UX Typamu, 3aera- 
IOWMMH CO CTPYKTYPHbIM HeECOracHeM Ha Bcex Ooslee APeBHUX OCaOUHDIX OTIIO- 
weHHAX. [lop@uputyl u Tydpl ceHOHaA Pa3sBHTbI riaBHbIM OOpasom B ceBepHoli 
M IWeHTpabHOH wacTAX paliOHa, rye OHH OOPasyloT CPpaBHUTeIbHO MpocTpIe 
CHMMeCTPHUHbIe CKJAKM, Pe3KO OTMUAaIONMIMecH NO MOpdouoruu OT COXKHDbIX, 
MeCTaMH ONPOKHMHYTbIX Ha IOFO-BOCTOK CKJaOK Oovlee JPeBHUX OTIO*KeHUM. 

MHsvanHe NOpdupvTos UW HakOMJIeHHe TyPOB HataslOCcb, NOBAAUMOMY, B BOJ- 
HOH cpeye. Ha 9TO yKasblBaeT NpHcyTCTBHe cpeqH Ty*oB, CMararouluxX HMKHIOIO 
WaCTb paspe3a, MAJIOMOLIHbIX JIMH3 H NpOCOeB KPeCMHHCTO-FIMHHCTHIX CAHIeB 
C HeEONpeeJMMbIMH OpraHHyecKHMH OcTaTKaMH. B ocHoBaHHN paspe3a mpeobua- 
jlaroT Tybl HW jaBpoOpekyunH, BbIIe 3aslerarioT NOpdupHTH! (MaruoKsa30Bble, 
POroBooOMaHKOBBle, NMPOKCeHOBbIe H KBapl-COJepxKalllve), 3aTeEM CHOBA NOABIA- 
}OTCA Tybl, WepexofamMe B MaBOOpeK4HH, NOCMeAHHe MepeKPpbITb! NIOTHbIMM 
Op@upuTamu. 

HeoyuokpaTHO IIpOMCxOJMBIIMe H3BepKeCHHA CEHOHCKOFO BPeMeHH 10-BUH- 
MOMY MpHHaexau K TpellHHHO-LeHTpaJIbHOMY THILY WH COMpOBO*K auch Tme- 
PHOAMYECKUMH B3PbIBaMH C BbIHOCaMH IMpOKNAaCTHYeCKOrO MaTepHasla, KOTOpPHIi 
Tellepb OOpasyeT IIpOcJON, pases AIOMIMe OTJIbHbIe JIABOBbIe NOTOKH H NOKPOBBI. 

AOcOJIOTHBIM BO3pacT NMOpdUupuTOB, ONpeeJeHHbIM APrOHOBbIM MeTOJOM 
H. VU. Tlonesot, 6nu30K k 90 MaH. eT, UTO COOTBETCTBYeT CeHOHY. 

He6oubuime yuacTKH UCCeOBaHHOTO pahoHa CJIOKeHbI KUCJbIMH 2cdppy3u- 
BaMH ((eJIb3HTbI, Peb3UT-NOpdupbl, KBapleBble NOpdupbl) UM AX NMMpOKMacTa- 
MM, KOTOPbI€ Mbl OTHOCHM K JlaTCKOMy spycy. OHM 3aJleraloT Ha pa3MbITOH M0- 
BEPXHOCTH OoNee [peBHUX OOpasOBaHHi, JO CeHOHCKHX MOPPupuTOB BK NOUH- 
TeJIbHO, H HeEcorsmacHo MepekpbiTp! adpPpy3suBamu CamMapruucKon cBuTHI («Pg,sm). 
Bnecte c nopdbuputamMu ceHOoHa KUHCJble scdy3HBbl MpOpBaHbl Npesnaseoweno- 
BbIMH rpaHHTouaMu. 

DbpysuBpl u Tydbl CamMaprHMHcKOH CBHTbI pa3sBUTbI B CeBepHOM HM BOC- 
TOUHOM YacTax palioHa. OHH 3aHuMaIOT 3HAUHTe/IbHbIe NOWalw HM oOpa- 
3YIOT CTPYKTYpbl TomorMx usrvO0B, MOBUAMMOMy, HeCKsaquaToro § xapaK- 
repa. Bmecte c BbliliewexaieH TOME KMCIbIX 9pPy3HBOB OHM NpOpBaHbl He- 
6OJIbIIHMH TPeLIMHHbIMH WHTPy3HAMH ZOWeHOBbIX rpanuTousoB. B cocraBe 
CBUTbI Mpeo6MafaioT aHe3HTbl HU JalMTbl, B HECKOJIbKO MeHbINeM KOJIMYeCTBE 
BCTpeyarworcd HX Tybl u TydoJaBpl. B Husax CBUTbI Cpe TyPOB OTMeUeHDI 
mpocsou TyoreHublx necuanuKOB u TypoKoHrsomepatos. [lapaseM3s0BaTb 
yacTHble paspesbl CaMapruuCKOl CBUTHI, KaK NpaBuso, He yfaercs. [lo-Buyumomy, 
ee (POPMUPOBAaHVe NPOUCXOAUMO 3a CUeT JeATEMbHOCTH MHOTUX BYJIKAaHWYeCKUX 
IeHTPOB, KaxKj{blii U3 KOTOPbIX XapakTepH30BascA aPPy3UBHbIMU WM TMpoOKsJac- 
THUCCKUMH TPOMYKTAaMM HECKOJIbKO MHOTO COCTaBAa UM pasJIMYHON NOCMEAOBATeb- 
HOCTbIO HX HaKOMNVJIeHLA. 

Psagom ucceqopatenent Jlanpuero Bocroxa (B. A. SlpMosrox u Jp.) Oblst Wo- 
Ka3aH TaJleOWeHOBbIAi BO3spacT CaMaprHHCKOM CBUTHI. 
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Tomma KucHbIX sbdby3suBoB (lMsarMonopduppl, KBapueBble NOpdupbl, Ax 
Tybl HW TyboaBbl) 3aHuMaeT cTpaTurpaduyeckoe MomOwenve Mery Camap- 
ruucKol («Pg,sm) un Ky3sHemosckon (8Pg,kz) cBuTbI H HMeeT He3HayHTe/bHOe 
pacnpoctpaHeHHe B HCCIeqOBaHHOM paiione (Oaccelin p. Sli). 

Ky3HelopcKad CBUTa O6a3asIbTOB, AHe3HTO-Oa3aJIbTOB, AHJe3HTOB M UX TY- 
<pOB TaKxKe MMeeT OrpanHv4eHHoe pacnpocTpaneHue U pasBUTa rlaBHbIM OOpa30M 
Ha KpaiiHeM cepepo-3anaye HW Ha rwro-BocToKe pahona. [lopognl sToM CBUTbI He- 
corjlacHO TepeKpbiBaioT Bce Oosee fpeBHHe Ocajounble, Tydo-sppy3HBHble 
M HHTpy3HBHble OOpas0BaHHa. B Hu3ax CBUTHI MpeoOMafawr Ty*pbl anesuTo- 
6a3abTOB, BbIIMe 3aleraioT OasabTOBble TyOJIaBbl, B BePXHHX POPH3OHTax 
TIPHCYTCTBYIOT TJIABHbIM OOpa30M Oa3aIbTbl, AHAe3HTO-OasaJIbTbl, MOJIEPUTHl. 

B 1955 r. B 40 KM kK BOCTOKY OT OMMCbIBAeMOrO PalOHa B IpPOCIOAX TyoreH- 
HbIX M€4aHHKOB B Hu38axX Ky3HeloBcKoH cBuTp! E. T. Muxalinunot Opiia o6na- 
py2keHa OONbHad dopa cpelHero 90LeHa. 

HanOouee MONOAbIMU sPpPy3HBHbIMH OOpas0BaHHAMH SABJIAIOTCA OJIMBUHO- 
Bbl€ TaTOOasaJibTbl, PasBUTble B BUe HeOOJIbINHX MATCH B 1OMKHOH YacTH pali- 
OHa. 

PpIxXJIbIe UETBEPTHUHbIe OTIOMKCHUA TMpecTaBJIeHb! OcayKaMH HayMOnMeH- 
HbIX Teppac (alQs) H aJsIOBMaIbHO-JeJIOBNAIbHbIX PaBHHH (al + dQ3) Bepx- 
Hero OTJela, a TaKxKe COBPCMCHHbIMH AJIJIOBMAJIbHbIMH OTJIOXKCHHAMM TOMI 
M JeMIOBMAIbHbIMA TylawlaMH Ha CKJIOHAaX. 


BcecorosHbli Hay4HC-HCCeNOBATeIbC KH Tlocrynnu1o 
reo/lOrHyeckKHH WHCTHTYT 30 V 1956 
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Hokuane Akagemun nayxr CCCP 
1956. Tom 110, M5 


PEOJIOTH A 


r. WH. TOPEWKHH 


O BO3PACTE JLPEBHHX AJIJIKOBHAJIBHBIX CBHUT AHTPOTNOLEHA, 
NOrPEBEHHbIX B JOJIMHAX BOJITH H KAMBI ... 


(ITpedcmasaeno axademuxom H. C. Llamcxum 23 IV 1956) 


B reosioruyeckoli JINTepaType WIHPOKO H3BeCTHA Xa3apcKan aJJIOBMasbHaAd 
CBUTa aHTponoreHa, MorpeOeHHasd B AOJIEMHHKOBbIX NepeyruiyOuenuaAx IIpa-Bou- 
rv, ITpa-Kampl, [Ipa-Jloua u Apyrux BemuKux npa-pek Pycckoli paBHHHbl, nepe- 
Kpbiranx Ha Jlony u Kame MopeHo MaKCHMaJIbHOrO JHEMpOBCKOFO OeCHCHHA. 
HiccneqopaHHAMH MHOPHX COBETCKHX YUYeHbIX ObIO YCTAHOBJIEHO, ITO 3Ta JpeB- 
HAA aJlJIOBHaJIbHaA CBHTa (POPMHPOBa/laCb B TeCYCHHE JUTeEbHOM OKCKO-JHeN- 
POBCKOH («MHHJeb-pHCCKOM»), JJHXBHHCKOH M@XKJe,HHKOBOHM 90XH, rlaBHbIM 
o06pa30M BO BTOPOH ee NOJIOBHHe. 

B mocsequve rob, OarosapaA NpoBeseHutlo OCOWIMPHbIX HHKeHEPHO-reowo- 
THYeCKHX H3bICKaHHH, B WosMHax Bourn 4 Kamp! Obii0 O6HApyXKeHo ellie WBe A peB- 
HHX aAJWIKOBHaJIbHbIX CBUTbI, BO3PpaCT KOTOPbIX OCTaBaJICH He OMpeeeHHbIM. 

CpeQuHAA NorpeOeHHad alIOBMabHaA CBHTa, NepeKpbiTad Xa3sapCKHM 
aJ JIOBHeM, MpocuiexKeHa Ha npoTaKenuHH cBbILUe 2000 KM B OmHHax pek Besoin, 
Kamp! 4 Bonru. Ota cButa onyuleHa Ha 30—50 M HwKe ype3a BOMbI'u JocTH- 
raeT mpeoOslafatoulel MOuHOcTH 15—25 M, MpH MaKcHMambHoH 40—45 Mo. 

Hu *x HAA NorpeOeHHad anmtoBHalbHad CBHTa BCKpbiTa B WOMMHeE Bowru 
HwKe ropoga Cranuurpaya; Oa NMorpy2KeHa HHKe ype3a BOALIB peke Bosre jo 
70—100 mM, HMeA COXPaHHBLIylocaA OT pa3MbIBa MOLIHOCTb 20—40 M. 

Cpequad WH HWKHAA MOPpeOeCHHble AJOBHAJIbHbIe CBUTbI, KaK HM BepXHAA, 
Xa3apCKanl CBHTA, CJIOXKCHb! HOPMAJIbHbIM AJLJIIOBHEM PABHHHHbIX PK, B KOTOPOM 
HpecTaBsenbl BCe OCHOBHbIe PawlwH aJIOBHA: pa3MbIBa pycua, CTapHll, 
pexke—pa3iuBa (2Ta tballuA YaCTO OKA3bIBACTCA YHHYTOMKEHHOH Mocey1oulel 
39po3neit). 

MouwlHoctb 6a3asIbHOrO TOPH30HTa aJIIOBMA CpeqHeH nNorpeOeHHOM CBHTHI 
mocTreneHHO yMeHbilaerca or 4—8 m y IIpa-Kampr u cpeguei IIpa-Bonrn Ao 
0,1—0,5 m B nu30BbHx IIpa-Bosru, c COOTBETCTBYIOULHM YMCHbIeHHeM Cofep~ 
MKaHHA B HEM PpaBuiiHoO-ranedHoro MatepHana oT 60—80% 4o5—10%. 

Pa3mep raleK Me/Ib¥aeT B AMCTA/IbHOM HanpaBsJlelluu, HO ar%Ke B YCTbeBOM 
yactu IIpa-Bosrnu eule BcTpevaiorcA KPyNHble raJibKH HW M@IKHe BasyHIAKH AO 
8—15 cm B uametpe. B nerporpacduyeckom cocTaBe rasieK pe3sKoO npeodJlafator 
MeCTHbIe NOpOAbI. CreqoBaTesbHO, 9PO3HOHHAaA AKTHBHOCTH IIpa-Bosru npu Pop- 
MHpOBaHMM CpeAHe morpeOeHHOM CBHTbI aJIIOBHA Oblla BbICOKOM Marke B HH- 
30BbAX Mpa-peKH. 

Bo pcex cputax morpe6eHHOro alJIOBHA BCTpedaeTca MpecHoBosHad ayHa, 
K KOTOPOH B CaMbIX HH30BbAX Mpa-PeK MPMMELIMBAeTCA B 3HAYHTeIbHOM KOMMTC- 
cTBe nepeorsoxKeHHad MOpcKas cbayna. Ho Bospact atoBuA m0 cocTaBy Mpec- 
HOBOJHOM KOHXHIMOPAayHbl AHTPOMOFeHa OMpPeAeMHTb HeIb3A. 

Tlo-xa3apckuit BospacT cpefHeli H HWKHeH cBUT MorpeOeHHOrO aJOBUS 
OueBHICH, TaK KaK OHH MepeKpbITL! XazapcKuM astoBveM. JlO-xa3apcKH BO3- 
pact cpeqHef aOBHaIbHOH CBUTbI NOATBeEpxKAaercA WM JaHHbIMH O COCTABe 
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H3pelka BcTperalo I ; 
y c. HukosbcKoro, B OTMOKeHHAX (PalHH CTApHUl cpennel norpeOci HOH CBUTbE 


aMICBHA, K KOTOPbIM OTHOCATCH TakK»Ke CHHrHMCKHeE HW KOCO*KCKHE cJIOH, 


Tl. A. MpapocsapseBbim Obln HaieHbl KOCTH Elephas meridionaloides (sb.sp.n.} 


vu Rhinoceros etruscus? L. (onpegenenne B. VU. Tpomoson), Aa ae ast 
THpacnOsILCKOFO tPayHHCTHYECKOPO KOMMEKCA, BbIeJeHHOPO B. V1. Ppomospm 
(Goce ApeBHero, eM xagapcKHii KOMIWIeKC). Ho B crapwuHOM aJJIIOBAM CpeAHeH 
norpe6enHo cBuTpi y r. Ha6epexupie Uenubl Ha p. Kame OblvIH HaleHbl KOCT- 
ple octaTku Cervus elaphus L. (onpeqenenne 9. A. BanreureliM), YTO He nos~ 
BOJHET ONYCKATh BOSPACTHY!O PpaHHUy STOM CBUTbI HH2Ke KOHIa OKCKOH («MHH- 

KOM») JI@MHHKOBOH 9TOXH. é ; 
OS Se aor UccIeOBaHHS CpeqHel NorpeOeHHON aJiJOBUAaJIb HOI 
cpuTbl, npousBeyenubie IT. A. Hukutunpim, IT. V1. Jopoceespim uM. T. Kunuaun,, 


GB. Jlebarkee 
Cmanunepad 
Ganakobo 

ky dbonueb 
Kama 

Lenaa 


Up. Katn.m 


Pue. 1. Cxema 3aeraHHad Torpe6eHHbIX aJIOBHaJIbHbIX CBHT Xa3apcKOH, BeHe]- 

CKOli HW 6aKHHCKOH WH COOTHOWEHHHM HX C MOPCKHMH OCaKaMH OakHHCKOli HW Xasap- 

ckoH Tpancrpeccuh. 1 — ype3 Bob! peK Born vu Kambl, 2 — noctesb xa3apcKou 

AJJNOBHaIbHOH CBUTbI, 3 — NOCTeb BEHEACKOH AJIIOBHAJIbHO! CBHTbI, 4 — Mo- 

CT@JIb XA3APCKHX MOPCKHX OTMOXeHHU & — nocTeNb OAKHHCKHX MOPCKHX OTVIO- 
2*KeHHH, 6 — nocteJlb GAKHHCKOH aJJIOBHaJIbHOH CBHTHI 


noKasaJiH, UTO MO COep2KaHHlO 9K3OTOB (pacTeHHH, HbIHe VYKbIX JLaHHOM MecT- 
HOCTH) 9Ta CBHTa JpeBHee Xa3apcKoro anmoBua (15—20% 3k30710B NpOTHB. 
5—10%). Ho B 3To anmoBNasJIbHOH CBUTe, KaK HW B XA3aPCKOM AJIJIIOBUM, CeMeH- 
Hble (Oph! comep2xaT xXoMoMomOuBple pacrenua: Betula nana L., B. humilis. 
Schr., Picea sp., Selaginella selaginoides Lk. 

IIpu3Haku MoxooqaHHA oTMeYualOTCA Ja 9m0xH topMupoBaHnsa cpeyHeli 
CBHTbI aJJIOBHA HW 10 JaHHbIM CHOPOBO-MbWIbIeBbIX HCceqoBaHHh E. H. Auna- 
Hopol u JI. C. Koporkesuy. B 6acceline H. Kamp Opa pacnpocrpanena Tem- 
HOXBOMHAA Tara C yYaCTKaMH JICCOCTeNM; MbWibla TeNJOMIOGHBbIX pacTreHuit 
OTCYTCTBY€T HIM BCTpeyaeTcA EMHHYHDIMM 3CPHaMH; COCTaB TPaBAHUCTbIX pa- 
CTCHHH OeAHbIN, TOCNOACTBYICT NOJIbIH HIM NeOeOBbIE; MbWIbUa HOCHT MpH3Ha- 
KH yrHeTeHHocTH; mponspactaioT Betula nana u Selaginella selaginoides. ; 

CoorHoweHne norpeOeHHbIxX aJJOBHAIbHBIX CBUT Me@%Ky COOol uC ocaKa- 
MH MOPCKHX TpaHcrpeccuh n30Opaxeno na puc. 1. HwKHAA aIOBHaNbHaA CBH- 
Ta Bpesaerca B OAKMHCKHe MOPCKHe OTMORKCHUA; BEPXHAA — B XasapcKHe MOp- 
CKHe OCaAKH UH B aJlJIOBUN CpeHeH CBUTHI; CpeyqHAS — B OaKMHCKHe MOPCKHe OT- 
JOKCHHNA HW B AJIJNOBHH HMKHeM CBUTHI. POPMUPOBAaHHe aIJIOBMAJbHBIX Morpe- 
Oe€HHBIX CBUT OTHOCHNOCb K cpagaM perpeccuii: Bepxneli — K perpeccun xasap- 
CKOrO MOpckKoro OacceliHa, HuKHeM — OaknHcKoro Gaccelina, cpeqHeli — m0- 
BH]MUMOMY, ypYHJPKHKCKOrO OaccelHa. 
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ANMOBHaIbHIE MorpeOeHHbIe CBHTbI MOMKHO HMeHOBaTb M10 Ha3BaHHaM pe- 
TPe€cCHPYytOUlMX MOPCKHX OacceHHOB; BepXHIOlIO — Xa3apcKOli, cpejHIo1Io — 
YPYHA2KUKCKOH, HMKHIOK — OaknHcKoli. Ho, tak Kak COOTHOWeHHe cpeqHel 
CBHTbI C YPYHJ2KUKCKUM OacceHHOM JOCTOBepHO ELLE HE MpOcexKeHO, STY CBUTY 
MOKHO Ha3biIBaTb BCHEACKON, MO HMCHH J[peBHeHIWero ABTOXTOHHOFO HaceleHus 
BOCTOUHoH Esponbl — Ben2dos (craBsan). 

Takum 06pa30M, Bo3spacT ApeBHHX a/MtOBHAJIbHbIX CBHT aHrponoreta, Mo- 
rpeOenHblx B AoMHax Bosra nu Kambl, npHpaBHuBaerca K BO3pacTy perpeccuB- 
HolX ()a3 OakHHCKOli, YpyHAXKAKCKOM H XasapcKOl MOpCKHX TpaucrpeccuH. 


Tlocrynns0 
13 TV 1956 
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Jlorasane Akanemun wayk CCCP 
1956. Tom 110, Ne 5 


TEOJIOrTHA 


B. C. MAJIABKHHA wn E. A. KAPEBA 


K BONPOCY O CTPATHIPA®HH YEJIABAHCKOLO 
BYPOYIrOJIbBHOrO BACCEHHA 


(ITpedcmaeaeno axademuxom JI. B. Haauekunoim 15 VI 1956) 


Bospact yeisOuncKol yrieHocuol Tom Obwi BHepBble onpegenen T. JL. 
PomMaHOBCKHM, OTHECIUHM ee K NepMCKOH CHCTeMe C YKa3aHHeM, OMHaKO, O1H30- 
CTH pacTuTebubIx (popm K Tpuacy. A. I]. Kapnuuckuit (*) no ocraTKam (pu1op bl 
YCTaHOBHJI P9T-JIeHaACUBbIH BO3PaCT YIJIEHOCHOH TOJIMIH, NOATBEPKMCHHbIK HC- 
cneqopaHusamu A. H. Kpumrodosuya u B. JI. [Ipnuagpi (*). B. J. punagas pe- 
3ysbTaTe JaJibHeHiwero u3sy4yeHHA opbl Mpuwes kK BHIBOAY (1939 r.), 4TO Ta 
TONUa, H3 KOTOPOH UM Obl ONpeAeeHbI pacTHTeJIbHbIe OCTATKH, HECOMHEHHO 
TpuacoBad H flake, BOSMOXKHO, Kelinepckan. B 1937r. C. B. Poptonos, orpuuaa 
BO3MOXKHOCTbBbIJeeHHA B UennOWHCKOM TOME CBUT, HMeIOULMX CTpaTurpaduye- 
<koe 3HayeHHe, OObACHH BCe ee MHOFOOOpasHe (hallHaJIbHbIMA H3MCHEHHAMH. 
Y ®. KpauweHnaHuukos nogpa3qeius yrseHOcHyt0 TOMY Ha Be CBUTbI, B KaxK- 
JOH 43 KOTOPHIX OH OObEAHHH PaSHOBO3PaCcTHbIe OTIOXRKECHHA. 

M3yyuennve HOBbIMH MeTOJaMH OosbIuoro MaTepHaa, COOpaHHoro Ha NvIoMayu 
pador TpecroB «Y pamBocTyrsereoorua» HW «TioMeHb He(dprereonorna», oT r. Ko- 
nelcKa Ha cepepe JocT. KwuHrvHo Ha lore yKa3biBaeT, YTO MHvrooOpasHe cocTa- 
Ba TOJMUH OJHHMH (palHaJIbHbIMH H3MCHCHHAMH He MOXKeT ObITb OCObBACHEHO; He 
YAOBJETBOPAeT STOMY Take H ABYWIeHHOe JemeHue To. JLo HacTosero Mo- 
MCHTa CNOPOBO-bIJIbUeCBOH aHaJIH3 B KOMMVJIeKCe C NeTporpapuyecKHMH HCcIe- 
JOBAHHAMH B UeIAX CTPaTurpapuyecKOrO PacuJICHeHHA TOJILLH MOUTH He MpHMe- 
HacA*. Pesyabratp! oOpadorku B. C. ManaBKuHOol (CNOpOBO-NbIWIbUeBOH aHa- 
uu3) HE. A. Kapespot (nonepan reonorua paliona u merporpaduyeckul aHasn3) 
HOBOrO MaTepHawa, NOJYYEHHOrO B TeYeHHe NOCMCHUX ABYX JET, YKA3bIBAIOT Ha 
Pa3HOBO3paCTHOCTb yrJIeHOCHbIX OTMOKeHHH Uesn6uuHcKoro Gaccelina H NpUBO- 
AAT K BbIBOLY O BO3MOMKHOCTH HX PacuJIeHeHHA. 

HanOouee peBHne oT02%KeHHA BCTpeyelbl B CKBaxKUHe P-1, mpoOypennon 
Tpectom «TiomMenbuedrereonorua» O13 1OX%KHOM OKpauub! fr. Konelicka. B 3a- 
Ove CKBaKHHbI Ha rayOuHe 1996 M BCKPBITbI MeraMoOpHyecKHe Cab! maseo- 
300, BbILI€ KOTOPbIX HaOOMaeTCA CJIEYIOULHH pazpes: 

I'nyOuna 1974—1996 m. Konrsomepatpl c o60MKamMu MeTamopdHyeckuXx 
TOpO, CUCMEHTHPOBAHHbIMH TPVIMHHCTO-NeCYaHHCTbIM OKeJIC3HCHHbIM MaTepla- 
J1oM. MounHocta 22 m. 

Ha uux, B uHTepBase 977—1974 Mm, 3aneraer abby3uBHo-ocaqouHad Toma. 

InyOuna 1419—1974 mM. Basanbtet, ruamto6asatbrpl wu ux TydbI. Sppby3us- 
HbIe NOpOAbl OOaqalor MHKPONOpdupHTOBOH cCTpyKTypOH c HHTepcepTabHOl 
HM THaNONWAMTOBOH CTPpyKTypaMH OCHOBHOM Maccbl. Texcrypa MuHJaieKamen- 
Hav, OpekyneBuynas, perxke nuotHaa. Mopd@uposple Bk palieHHuKu mpeycTaBseHubl 
AJIMHHOMPH3MaTHYeCCKHUMH KPHCTaWaMH aHesnH-aOpagopa. B creksoparoii 
Macce IIPHCyTCTBYIOT MHKPOJIMTbI NarnoKa3a. OMBUH M THTAH-aBruT OOLIHO 


* B 1938r, Taxat pa6ora Opima Hayata H. A. Upanunn-IIucapesoii nT. ®. Kpawenun- 
HHAKOBbIM, HO He 3aBeplleHa. 
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3aMelatoTcs BTOPHYHBIMH MHHepasaMu. MnuanHHbl BbIMOHeHbI apOroHuToM, 
KaJIbUMTOM, XaJILLeEQOHOM, XJIOPHTOM H OHTYMOM. 

TnyOuna 977—1419 m. Mepecnanpanne 6a3anbTos, ruano6a3aubToB c TeppH- 
PeHHBIMH OTJIOMKCHHAMH, OOpPasyIOWWMMH NsTb nayeK. Konromepathl co_epxat 
OOJIOMKH MeTaMopdu4yecKkUX MOpog, pexke — Gazanbros. Mecuannku aJ1€B PO~- 
JIMT bl COCTOAT H3 OOJIOMKOB MeTaMOp@HUECKHX CAHUeB, KBapla, KHCIOrO nlarno- 
K1a3a, PeKO — anfesHH-aOpagopa. B HeKoTropbix mpocyioax mpucytcTByer 
TyoreHHbIH MaTepnan. Jaa TaxeNo ppakunn XapakTepHbI LNpKOH 42—67 % 
WM THTAHCOsep Kale MHHepasibl 15—40 %. I1pucyteTByior’ MarHeTHT, HIbMeHUT, 
PYTHJ, TYPMaNHH, rpanaT, aHaTas, AHoNCHA, OObIKHOBeHHaA poroBand OOMaHKa, 
amvgor. APrvsJMTbI aleBPHTOBbIe C PaCTHTESHbIM AETPHTOM, C peKHMH YeWYit- 
KaMH pbl0. CnopoBo-bllbleBOH KOMNJeKC, OOHapy KEHNbIM B HECKOsDKUX OOpaa- 
max B uHTeppane 1300—1363 M, cocrouT u3 cnemyrouWnX XapaKrepHblx chop: 
Noeggerathi opsites(?) rugulifer Luber*, Abietipites permicus sp n., Ginkgocy- 
cado_ phytes tunguskensis (Luber) Samosl., Pemphygaletes lepidus Luber, 
Latella prolixa (Luber) Mal., Azonotriletes asperatus Luber, Zonotrile- 
tes practextus Luber. Hexoropbie 43 HUX sABJIAIOTCA OOLIHMH C ONMCaHHBIMA 
A. A. Jli6ep cbopmamy 43 yruieHocHbIx Tout Ky3sHeuKoro Gaccelina (KOvb- 
4yrHHcKasd cBHTa) Kenjepsbikckoro MecropoxeHua Ka3axcrana, HeKOTOpbIX, 
paonos Tyurycckoro Oaccelina HW MecTopoxgenHni p. Tleyopp: vu UepypincKoro 
IIpuypaiba W yKa3biBaloT Ha MepMCKHHi BOspacT ocaykKoB. ConocraBseHHe OTMe- 
TOK PVIYOHH 3a1eraHvA KPOBJIH HW NOAOWBbI 9Py3HBHO-OcaOU HOM TOU, BCKPbI- 
TOH Kpome P-I ele B ABYX COCEAHHX POTOPHbIX CKBaKUHAX, YKA3bIBaeT, UTO OT- 
JIOMKEHHA Mafator Ha 3anay nog yrmom 35—40°. Mounoctb sddpy3uBHo-ocalo4- 
HOH TONWH 915 M. Dhpy3nBHO-ocafoynad ToMWa NO THY Oa3abTOB HM MpUcyT- 
CTBHIO OCAOUHbIX MOPO CXOMHA C TOJIMLAMH, BCKPbITbIMH B BOCTOUHOM OopTy 
ceBepHol uacTu Gaccelina, B Ha3aposcKon enpeccun (°), pacnosox*KeHHol B25M 
K BOCTOKY H, Kak HaM MpeACTaBJIAeTCA Ha OCHOBAHHH CXOJCTBA JINTOMOFHYeCK Oro 
H CNOPOBO-MbIIbLeEBOrO COCTaBa, OTYACTH COOTBeTCTBYeT 3PPy3HBHO- OcaOUHOH; 
nepMo—tTpvacoson Tome Kyuimypyna (4) H nepmckoi—Tromenn (A. B. XaGa-, 
Kos). Ha sdpy3uBHoO-ccafouHoH TOME 3aneraeT YeNAHOMHCKaA yruleHOCHaA 
TOMA. 

Iny6una 600—977 m. TydboreHnaa cBuTa cOcTOHT M3 YepeqoBaHHA TyPo- 
KOHTJIOMepaToB, TY@OreHHbIX NecuaHHKOB HW aweBpouuToB. IInpoknactnyecknss 
MaTepHadl mpescTaByieH LOIOMKaMH OasaJIbTa, CTeKa WH aHesHH-nadpayopa; 
TeppureHbih — OOJOMKaMH MeTaMOpu4eCcKHX NOpOL, OasabTa, kBapla, KHC= 
moro muarvoksa3a. LlemeHT raHHHCTO-XJIOPHTOBbIN, B HWKHeEH YacTH HHOra 
BCTpeyaeTca XJIOPHTH3HpOBaHHoe cTek0. TIupoknacTHyecknh MaTepvas mpe-, 
oOlalaeT B HHXKHEM YaCTH CBUTHI; B YaCTHOCTH, slerkan (PpakuuA TYPOreHHbIX Nec 
YaHHKOB H aJIeBpOsMTOB Ha 80—95% COCTOHT H3 aHe3sHH-aOpafopa; KBepXy, 
KOJIMYECTBO ero NaBHO yYMeHbWaeTcA HW OONbWOe 3HaYeHHe NosyuatoT OOOMKK. 
MeTaMopduyecKHX MOpog Hu KBapula. Jka TAKeNOK SpakUMH XapaKTepHO BbICO-~ 
KO€ COepxKaHHe MArHETHTAa H HJIbMeHHTAa WH NpucyTeTBHeE Oo 3—6% nupoKce- 
Ha. Bcrpeyarca: rpaHaT, WHPKOH, TYPMAJIHH, pyTHN, aHatTa3s, OpykuT, 
OObIKHCBeHHad poropad OOMaHkKa, 9THJoT, csbeH, cogbl. Mounoctb 410 M. 

Tny6una 3(0—600 m. Tauuncto-anepputToBan CBHTa B HMKHeM YaCTH CO- 
CTOUT H3 PIMHUCTO-aJIEBPHTOBbIX NOPO c NONOCUAaTON TeKCTY pon, OOyCOBNEHOL 
nocoHHol cugqepuTusaunet. B BepxueH yactu coxepxutcA Jo 2—3 npocnoeB 
yraisn. B nOuMHeHHOM KOJIMUCCTBE TIPHCYTCTBYIOT MesIKO3EPHHCTHIC NOMMMHKTO- 
Bble mecuannkH. Jlerkaa (bpakWHA CJlaraeTcA OOIOMKaMH KBapla, MeTamop(PpHye- 
CKHX NOpoy H KHCNOrO MlarvoKsa3a. Cofepxanue anjesun-sa6payopa He mpe- 
ppiuaet 10—12% nu KBepxy ucyesaer. B TarxeNON PpakuUHH iOBbILIaeTCA COMep- 
Kaline KOpHyHeBOrO rpaHata 2—3% Hu pyTHa 2—2,5 %. MoutHoctb 540 m. 

Komnuiekc cnop H MbWIbUbITpescTaBJieH CNeqyIOWMMH XapakTepHbIMH (bup~ 
mamu: Archaeopodocarpus elongatus sp. n. (sp. ind.), Lebachia sibirica sp. n. 
(sp. ind.), Oblatinella lebachiiformis sp. n., Oblatinella arcuata Mal., 


* Syn. Libumella rugulifera Luber, Cordaitina ruguifera (Luber) Sanoil. 
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©. vilgaris Mal., Latella lebachiiformis sp. n., Orbellaria punctata Mal., 
Colliculina glabrescens Mal. Dror KommJiekc XapakTepeH JIA HM*KHerO TpHaca 
HM OOHapyXuBaeT CXOJCTBO C KOMMJICKCOM CMOp H MbWIbIbI BEpXHero TOpuscHTa 
HwKHero TpHaca J>KaKkcbIMaA Ha 3anaHOM CKJIOHe Y pawia. 

Bole 3aleraeT KaMbILUMHCKad NeCuUaHO-raJIeYHHKOBaA CBUTA, HVKUAA YaCTb 
KOTOPOH BCK pbiTa B CKB. NoNe 864 uv 866, HaXOAALIMXCHA B 4—5 KM Ha WI OT CKB. 
P-1. Konraomepatpl cocTrosT W3 rameK 6a3a/IbTOB HW MeTamopduyecKkHX NOpog, 
CUCMCHTHPOBAHHbIX PIMHHCTO-MecuaHHCTbIM MatepHasiom. IlonuMHKTOBbIe MIOXO 
OTCOPTHPOBaHHble M€CYaHHKH MW aJeBPOMUTLI COMepKaT B MerKOH GpakuHH AO 
30—40% anyesuu-aOpagopa. Lemext ruiMHucTbIli HW rvIMHMCTO-XJIOPHTOBbIH. 

BepxHaa vacTb veAOHHCKOM TOMUH H3y4asacb B KOpKHHCKOM Kapbepe, 
pacros10x*XeHHOM B 20 KM K toro-3anayy oT cKB. P-1 or I] HuwakKHero yroubHOroO Ma- 
CTa lO rpaHulbl C BEPXHHM MeJIOM. 

Pa3pe3 mpescTaBJleH YrJIeHOCHbIMH OTJIOXKCHMAMH, CMSITDIMM B OpaxHcHH- 
KJIMHaIbHYy!O CKJayky. B Hu KHeH UacTH mpecblaqaloT TOHKO3ePHHCThIe TeppH- 
FreHHble OOpasoBaHHA C MPOMbILUICHHbIMH NNacTaMH TIA; B BepxX HeH—necuaHo- 
ridHucrble mopogbl. Jlerkan tbpakWuA MeCdaHHKOB COCTOHT H3 OOJIOMKOB KBap- 
ila, KUCIOrO NarvoKsa3a HW MeramopduyeckuXx nopog. AHAe3sHH-aOpagop oTCcyT- 
crsyer. Jia Taxkenol tbpakunu XapakTepHbl: unpKoH 15—29%, KopHuHeBbIit 
rpanart or 5—12% 40 33%, THTaHcogepxKauine MuHepanb! 4—9%. IIpucyTcTBy1oT 
MarHeTHT, HJIbMeCHHT, LMPKOH, rpanaT, OecUBeTHbIM PyTHJ, TYPMaJIMH, 9mHOT, 
amatuT, cipeH, anata3, Cllo_bl, xsopur. AyTHreHHble MHHepaJibl: MMPHT, KaJlb- 
WHT , CHeEpHT, AHKEPHT, THAPOOKHCJIbI RWemesa, JIEHKOKCEeH. 

Komnuiekc cnop H Mbibubt KopKkuHcKoro Kapbepa OTMMUAaAeTCA OT TAKOBOrO 
TIMHHCTO-aJICBPHTOBOH CBHTbI, BCKPbITOI! B CKB. P-l KaMbILUHHCKOHM NOAH, 
NOABJICHHeM BepxXHerpHacosBblx dup: Dipterella oblatinoides Mal., Haplo- 
aliferina orbiculariiformis Mal., Oblatinella lebachiiformis, Pododipterella 
tricocea f. parvipteris Mal., Bennetti aeacuminella reticulata Mal., Ginkgor- 
tectina punctata Mal., Bracteolina rotunda Mal., Bracteolina proteae Mal., 
Cyclina punctata Mal., Sphaerina parvispinellata Mal u ap., Ha ocnoBanuH 
KOTOPbIX BO3paCT yIvIeHOCHOM TOM Kapbepa yCTaHaBJIMBaeTCA Kak KehTep- 
pot. 

Kpome BbIlleomHCaHHbIX pa3pe3oB, YeNAOHHCKad yruieHocHand Toa Obra 
M3y4eHa B Ipoduie, nepeceKatouleM OacceiiH OT BOCTOUHOrO Oopta JO WeliTpavb- 
HOH YaCTH Ha wxpote o3epa Bosbuioh Cappikyb, T. e. B40 KM 1OXKHEE CKB. 
P-1. 3yecb Ha Maneo30HCKUX OTJIOMRKeHHAX C PaSMbIBOM 3aJeraeT PINHUCTO-aJIeB- 
pHTOBaA TOMA (BOCTOUHAA yrmeHocHad HeNpOyKTMBHaA MOOCa), CNOpOBO- 
{1bIbUeEBOH KOMIMJIEKC KOTOPOH JaeT BO3MOXHOCTb COMOCTABUTb ee C PIMHUCTO- 
AJleBPUTOBOK CBUTOM, BCKpbITOH B cKB. P-| B uHTepBase 3(0—600 m. Bpmuepac- 
MOJO*KeHHbIE TPyOOOOJOMOUHbIe OTMOXKeHUNA (BOCTOUHAA HeMpOyKTHBHAA M0- 
J0Ca) XapakTepH3ylOTCA MpHCYTCTBHeEM LaJieK 6a3a/bTa, BbICOKUM Coep2Ka- 
HHeEM PyAHbIX MHHepatoB — 98—99% wu anygesuH-naOpagopa — 87—9L%. 
Crpaturpapuyeckoe nonoKeHve HW JMTOMOTHYeCKHM COCTAB NO3BONSIOT CONO- 
CTAaBUTb PpyOooS1OMOUHYt0 TOMULY C OTIOXKCHH AMM KAMBILUMHCKOM CBUTHI, BCKPbI- 


ee ae NoNe 864 uw 866. Caurbi najaior B OCHOBHOM Ha 3anay NO yrviom or 
25 yo 950°. 


Beecow3nblit HedpTAHOH HaV4HO-HCCeENOBATeEbCKHH Tloctynusio 
reOOrO-pasBeMOYHbIi HHCTHTYT 5 VI 1956 


UHNTHPOBAHHAA JIMTEPATYPA 


‘A. TI. KapnuucKkuit, Co6p. ccu., 1, 1939, crp. 391. 2Lf. o. Kpawenuu- 
“#4 KOB, Tp. Beec. nuct. MuHep. cbipps, B. 152 (1939). 3A. H. K puuTopoBHy4y, 
B J. Wpunana, Tp. Beec. reon.-paspel. o6ven., 8. 346 (1933). 4A. Il. Curo B, 
JIAH, 95, Ne 3 (1954). ° 3. H. Curuuxkosa JAH, 98, W6 (1954). 


Jlorsanp Akagwemun nayx CCCP 
1956. Tom 110, Ne 5 


PEOAOlH ff 
A. C. MAXHAY 
CTPATHFPA®HYECKAA CXEMA JILPEBHEIrO NAJIEO304 
BEJIOPYCCHH 


(ITpedcmaeaexo axademuxom H. C. Illamcxum 17 V 1956) 


7lpepHenaneosolickue OTIO%KeHHA Ha TeppHTopuu Benopyccuu pacnpocrpa- 
HEHbI MOUTH MOBCEMECTHO, 34 HCKIOUCHHEM BOCTOUHBIX patouos IIpunatrcKoro 
mporuOa W HanOoee BbICOKO IPHMOAHATHIX YYACTKOB AOMaMeo3oficKOrO KpHCTaJ- 
amyueckoro yHAamMenta. Moulnoctw UX 3HaUHTebHbI MW 4acTO MpeBbliuatwr 3.0— 
500 M, Joxoga uHorga Jo 6LO—8LO m (Popogox, Opwa). B cocrape apesuero na- 
Jieo3ua Beslupyccuu BbIeAtoTCA: 90KeMOpuli (pudeH), KeMOpuiicKkan, opgo- 
BUKCKaA HW CHJIYpHicKaaA CHCTeMBI. 

K 30keMOpHto OTHOCHTCA MOMHaA CEPA OTIOMKEHUH ,3aerarollad Ha K puctas- 
JIM4eCKOM (byHJaMeHTe HMepekpbiBaeMaA OaaTHicKHM KOMMJICKCOM HHKHErO 
KeMOpHA. DoKeMOpHH Nospasseinerca Ha Be YaCTH HHKHHHK ZOKeEMOPHH UH BepXx- 
HHH 30KeMOpui. Hu KHtol0 YaCTb Mbl Ha3bIBaeM ApeBHeHWHM CcasouHbiM (Be- 
JIOpyccKHM) KOMMsleKcoM (?,°), a 3a BepXHeH CUHTAeM BO3MO2%KHbIM COX PaHHTb 
TOAY4MBUMH B NocseyHue TOsbl WHpOKOe pacnpocTpaHeHHe TeEpMHH «Banfalt- 
cekuli» komnstexc (7, 1° +"). Ha Bosbinu, B 1O*%KHOM U YACTHYHO LEHTPaJbHOH Ya- 
ctu Benopyccuv B BeEpXHeM 3OKEMOPHH JOBOJIbHO YeTKy BbIfesAOTCA adby3uB- 
Hble W TYPOreHHO-OcaOUHble OOpa3s0BaHHA, UMeIOMIMe 3HAYeHHE MapKUpYIOULUx 
TPOPH30HTOB. 

B 3anaquonw yactu PyccKow naatTdopmbl OOacTb pacipocrpaHeHHa JpeB- 
HeHWero OCafOUHOFO KOMIMJI€KCa NPOTATHBaeTCA B BUE CPpaBHHTeJbHO LWMpOKOL 
nmosocbhl cyOMepHyAvOHabHOrO HallpaBJleHuA Yepes TeppuHTopHio Bowpinn 
{rr. XMembHuukui, Posuu, Capupt), Benopyccuun (IImucx, Munck, Opumia, 
Topogox) 4 yxoquT Ha cepepo-BoctoK Pycckou nuardpopmp. Ilo avronoruye- 
KUM OCOGeCHHOCTAM B JIpeBHeEHLIeM OCaOUHOM KOMIVICKCE BbIAeIAIOTCA [Be CBH- 
Tbl, BO3MOKHO (allvalbHO 3aMelalollMe OfHa Apyryio: Opwauckan u [luu- 
ckaa («nogqappy3xuB Han»). 

OpulaHckaa CBUTa paclpocTpaHeHa B BOCTOUHOM H WeHTpaJibHOM YacTax Be- 
aopyccuw (Munck, Opwa, Topogox) u, NOBYAHMOMY, B CMe*KHBIX paHoHax 
PCOCP, gocruraer MoutHocTu B 100 —od00M uw mpesctaBsieHa B OCHOBHOM KHpnHy- 
HO-KpaCHbIMH HW PO30BbIMH KBaplleBbIMM MeCuYaHHKaMH OT pbIxsbix (MuHCK, 
Cmuslopuun ) JO OY€Hb KPEMKO CILEMCHTHPOBAHHbIX, KBaPUHTOBHHbIX (Opila). 

Tluuckaad CBHTa WMpOKO pacnpocTpaHeHa B 1O*KHOK yacTH Benopyccuu 
(llmucx, Crapo6uu uw Ap.) uw Ha Bowpinu (**"°), umeer MoutHocTbh Jo 40(—6( 0m 
WH MpescTapieHa MpevMyULeCTBeHHO KPaCHOWBeTHbIMA KBaPUeBO-NoOweBoOUma- 
TOBbIMH M@JIKOZ3CPHHCTbIMH TeCuaHHKaMH HM aJleBPOJIMTaMH, C peAKHMA MIpo- 
CJIOAMH TJIMH. : 

XapakrTepHbIMH MHHepasamu TaxKeNOK pakuMu ApeBHetiiuero ocaqovHoro 
KoMiiekca Beslopyccuu ABJIAWOTCA UMPKOH M TYPM@JIMH MPH He3HadHTe/lbHOM 
cojepxKaHuu rpaHata, BecbMa XapakTepHOrO AA BasAahcKorO KOMMVJeKCa. 

Jipesxeituui ocaqounbi Komnsekc Benopyccuu uw Boubinu aBJinetca CTpa- 
TurpapaueckuM aHaslorom cepgoockoro Komm1ekca IlayeamcKoro nporn6a, Kapa- 
TaBckol cep Ypaua u ceporo cnaparmuta Hopseruu 

OrnoxKeHuA Banalickoro KOMIeKca, BKJOualouue TOBCKHEe H JAMMHApPH- 
TOBbIe COM, LWMPOKO pacmpocrpaHeHbl Ha TeppuTopun Besopyccun. 

Topckve CAOH WOAKHOH HU WeHTpabHoK yacteH Bemopyccuu no suTosornye- 
KUM OCOGeHHOCTAM NospaseiAoTca Ha Be CBUTbI: HHKHtOIO (3Ppy3HBHY!O U 
TyoreHHO-ocafOuHy!0) KH BepXHIOIO — HOPMaJIbHO-OCaUdHYI0 (aajad@pysuB- 
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nyo). B cepepHot uactu Benopyccau roBpckve COW CJIOMKEHbI MOJHOCTbIO 
HOPMaJIbHO-OCaOUHbIM TeEppHreHHbIM MaTepHaJiOM. 

B cocras apy3hBHolt u TyoreHHO-ocaOuHOli CBHTHI BXOMIT Kak COOCTBEH- | 
HO abby 3HBHbIe NOPOsb!l, TAK H MOACTHAIOWWMe, AB HEKOTOPbIX paHOHaX H HO- 
KpbiIBaloulwe HX TyoreHHO-ocafouHbIe VOpasoBanus (?,°,8,°,7°-7%). 

SpysnBuble NOPOAbl BCKPbITbl1 MHOFHMM CKBa2%KaHaMH B_ 1oro-3alaqHoU 
uacTH Besopyccun, rae TOsbKO MpoffeHHad HX MOULHOCT MpeBbiiaeT 100 M. 
OcHOBHBIMH THNaMH MOpos cpexH asiy3HBoOB ABJIAIOTCH NaleoOasaJbTbl, PerxKe 
BCTpevaloTcaA CNUJMTbI, ByJIKaHMYecKHe Tybl WH HepacKpHCTaJJIM30BanHaA 
jasa. Ilo netporpaduyeckomy cocTaBy WH yCJIOBHAM 3aJleraHun sdpPpy3HBHble 
Nopogbl wro-3anaqHoH yacTH Besopyccuu OM3KH K COOTBETCTBYIONIHM NOpo- 
jam 6accelina Toppinu (YCCP). 

Abby3uBHO-ocaqouHble OOpasoBaHHA, Mpe/cCTaBJeHHbIe B OCHOBHOM TydoreH - 
HbIMH NeCuaHHKaMH HV aJIeBpOJMTAaMH C NpocsOAMH Ty@PHTOB H TYPOB, HMeIOT 
moulHocTb yo 100—140 m u npocnexKuBaloTca Ha OOMbWOH NNOWAH 1OKHOK HM 
WeHTpasbHoH Benopyccuu ot Bpecra — KoOpuua yo Muncka — Cmnsosnyen. 

B cepepHoli nonopnHe Besopyccuu crpaturpacdHyeckuM anaJloroM 3ppy3HBHOH - 
HW Ty(OreHHO-OCaOUHOH CBHTbI ABJISIOTCA HOPMAJIbHO-OCaJOUHbIe OOPasOBaHHA 
HH KHEeH YaCTH Bas aicCkOro KOMMVIeKca (NepBbIN KPYNHbIA WHKJI OCAWKOHAaKONe- 
HHS), | 

Bepxuasa uacTb FOBCKHX CyI0eB Ha TeppHTOpHH BenopyccunH MOBCeMeCTHO | 
COMKeHA HOPMAJIBHO-OCaJOUHBIMH TOposamMH (pa3HOSepHHCTbIMH  KBapUeBO- 
NOJIEBOLUNATOBbIMH NecuaHHKaMH C MpPOCJIOAMH TJIHH, AJIEBPOMHTOB, FpaBeJHTOE | 
HW KOHTJIOMepaTos): B 1O%KHOM HM IWeHTPaJbHOM YacTH sTO Hajadpy3sHBHaA TOMA, 
Ha cepepe — ee cTpaTurpactbuyeckue aHavlorn (BTOPOH KPyMHbIi WHKM OCaAKO- 
HaKOMJIGHHA Bad aucKOrO KOMIVJIeKCAa). 

XapakTepHbIMH MHHepaslaMH TAKEO PPaKUHH TAOBCKHX COB ABJIAIOTCS 
IMpKOH HM rpaHaT; TYPMaJIHH 2%Ke, BECbMa XapaKTePHbIM JIA ApeBHeuero oca~ 
WOuHOrO KOMMVIeKCca, 3JleCb BCTpeyaeTcA H3peKa. | 

| 


Cnouv JAMMHAPHTOBbIX TIMH pacnpocTpaHeHbl Ha TeppHTopHn Benopyccny 
B WeCHTpaybHOH, CeEBePHOH HM toro-3anaqHOu YacTAX, HAMOOMbIWEH MOWHOCTH JC- 
cTHraloT OHH B patone Opn u Fopogxa (170—270 mM), cnoxKenbi npevMyllecTBeH- 
HO PJIHHaMH 3eJICHOBATO-CepbIMH, H3peKa KpaCHOUBeTHbIMH, C JIHH3aMH HW JHH- 
-3OBHHbIMH MpOCOAMHM MecuaHHKa H ayleBpOMHTA, C PHe3aMH CHepHuTa, BbIse- 
JI@HHAMH MMpHTa, MeHkamMu Laminarites. OcHoBHbIM Nopo,ooOpasyiouluM Mu- 
HepaJIOM TJIHH H3 JIAMMHAPHTOBbIX CJIO€B, TAK K€ KaK H3 PAOBCKHX, ABMAeTCA 
rHApocmuofa CO 3HadHTebHOK NpHMecwio GelijensuTa. B page OOpasuos BeTpe- 
yaeTcA KaOHHHT. Ilo NpocTupaHHto JIAMHHAPHTOBbIE CJIOH NepeXOMAT B BEPXHILIO 
YaCTb PJOBCKHX. 

Ors0x%KeHHA BasalicKoro Komnsiekca Benopyccuu u Apyrux paiionos Pyc- 
CKO nuatopMbl OM3KH MexKAy CoOCOH. OHH ABAAIOTCA CTpaTurpacdnyecKHM 
aHayioroM kKpacHoro cnaparmuta MejbB @PuHMapKena (cepepHan Hopserua). 

Ha 30kemOpuu TpaHcrpeccHBHO 3aslerajoT NameOHTOMOrMYeCKH OXapakTepH- 
3OBaHHble OTMOXRKEHHA OasITHHCKOFO KOMIVICKCa HHKHEFO KEMOPHA, BKIHOUAIOWLNe 
CJIOH HaJJIAMMHAPHTOBbIX NeECYAHHKOB UH KCHHHX» PMH. Pa3BuTbl OHM, TaK Ke KaK 
H 3aJleraroulve BbILWe OTOKeHHA CpeqHeroO KeMOpnsA, OPAOBUKAa HU CHuypa, 
B CeBepo-3anayHbIX H loro-3anaqHbix yactax Benopyceun. HuoKnaa rpannua 
OaTHHCKOrO KOMMJIeKCa OTYETJHBO HaMeYaeTCA NOMOWIBOM Haj/SAMHHAPHTOBbIX 
NeCuaHHKOB, BEPXHAA — 2KEJE3HCTO-KAOMMHUHTOBOH KOpOli BbIBETPHBaHHA. 

HaqamunapHTospie COM peycTapsenbl OObIYHO NecuaHHKaMH CepbiMH, 
Pa3HOSeCPHHCTHIMH, KBaPIeBO-NOJeBOLWNATOBLIMH, C TiayKOHHTOM, C TIMHHCTbIM 
M KapOOHaTHbIM LEMeHTOM, C NPOCNOAMH TMH MW aneBpouuTos. 

«CHHHe» TIMHbI Ha TeppHTopun Benopyccnu cnoxKeubl B OCHOBHOM rnvnHamMu 
3€JJCHOBATO-CePbIMH, H3peAKa NECTPOUBETHBIMH, C MPOCNOAMH aneBpouuta H Hec- 
YaHHKa, C PayKOHHTOM, MMpHTOM, KapOonaTaMu (CHAepHT, BO8MO>%xKHO aHKe- 
PuT), © XOJamu uM OcTaTKaMH YepBeli Sabellidites cambriensis Jan. [nasupim m0- 
pokooOpasytoulHM MMHepasOM PMH ABAAeTCA THpocmoa, pexe BeTpeyaercs 
KaOJIMHHT. B HekoToppix palionax Benopyccun (4. Kpacnoe, Payourkopuuckoro 
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pavioua ¥ ip.) «CHHMe» rmuHBI Mpe_cTaByenbi B MeCuaHHCTEIX (pannax. Saxangu- 
BaroTCA CJIOH «CHHMX» TVIMH OOBIYHO 2Ke/IESHCTO-KAOMMHUTOBOH KOPOH BbIBeETpH- 
BaHHs1, MOWHOCTb KOTOpOH cocTaBuineT 10—12 mM. Ha Tepputopuu Benopyccun, 
Tak KE Kak H B ITpHOantuKe, pasBuTa TOKO HWXKHAA YaCTh HWKHErO KeMOpHA. 

CpeytHeKemMOpuiickue oTMOKeHHA Ha TeppHTopHn Benopyccun u3sBecTHbp 


Crpaturpaduyeckaa cxema apesHenameosofickux oTnoKennii Benopyccun 
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* He BCKpbITBI, HO MpexnomarawrTcs. 
** BCKpbiTbl TOJIbKO 9XHHOCMepHTOBbIe CJIOH. 


B JIBYX palionax: Ha 1wro-3araje H Ha cepepo-3anaje. B roro-3amaqHou YacTH OHH 
jocturaiot 80 M MOLIHOCTH MH MpecTaBJIeHbl BTHMHMYHbIX paspe3sax NecdaHH- 
KaMH, Ne€PpeXOALLHMH B aJICBPOJIHTbI, CBCTJIO-CepbIMH, Oe/IbIMH H XKeJITOBATbIMH, 
Me@JIKO3CPHHCTbIMH, KBaPIeCBbIMH, C rHe3aMH HW KaTYHaMH KaOJIHHHTAa, C PIMHH- 
CTbIM H TJIMHHCTO-CJHOMNCTHIM WeMeHTOM. B ceBepo-3anayHbIx palonax beuio- 
pyccHH cpeqHHH KeMOpHH BbIeneH yCOBHO B JIpucce, re MOMIHOCTb ero CocTa- 
BaseT 3,3 M. 

BepxuekeMOpHiickue OTMOMKeHHA Ha TeppuTopuH Bemopyccuu fo HacTosmero 
BpeMeHH He ycTaHoBvieHbl. Bonpoc o npHpoge ApeBHeMaeOZOHCKUX OTJIO*KeHHH 
y 4. Papanuun pewen OKOHYaTeIbHO (*) — OHH MpecTaBsAAIOT MOLMJHbIM J1eHH- 
KOBbIM OTTOPKeHELL. 

OraoKeHuA Op 1OBMKa BbIIeISHbI TObKO B CeBepo-3anaqHol yacru Benopyc- 
CHM, B pafione r. JIpuccpl, rye OHH HMeIOT MOLLHOCTb OKOIO 18 M. Ha ocHoBpaHHH 
cbayHbl, onpegenenHot T.H. Asmuxopoit, ycTanoByieHo, YTO B OpyoBuKe J[puccpl 
IIPHCYTCTBYIOT OTJIOXKCHUA HHKHEFO (rslayKOHHTOBbIe H OPTOLepaTHTOBbIe CJIOH) 
WM HW>KHeEM YacTH cpeqHero (9xHHOCHepHTOBbIe CMON) OTAeN0B. MoxKHO mpegno- 
JlaraTb MIpHCyTCTBHe STHX 2KE TOPH3OHTOB HU Btoro-3anayHoK YacTH Benopyccun, 
XOTA OHH MH HE BCKPbITbI JO HaCTOALLErO BpeMeCHH HH B OJHOM IYHKTEe. 

OrjoxKeHHA BepXHeli YaCTH CpeHero H BepXHero OPAOBHKa Ha TeEppHTOpHu 
Besopyccuu He BCKpbITbI. OHaKO, YYHTbIBAA HX MOBCeMeCTHOE pacimpocTpaue- 
HHE WH 3HAYHTebHbIe MOWLHOCTH B CMeX%KHbIX pahouax JluTBpl u JlaTBHH, MOXKHO 
3aKJIOUNTb, YTO CPeMHHH H BEPXHHH OPOBHK, TaK Ke Kak H HHOKHHM, WIHPOKO 
pacnpoctpaHeH Ha ceBepo-3anaye Benopyccun. 

CulypHickve OTO%*KeHHA Ha TeppHTopHH Benopyccuu H3BecTHbI TOJIbKO 
B yoro-3anayHOH YacTH. Kpome Toro, Ha OCHOBaHHH aHaslH3a MOWHOCTeH HM cpa- 
WH Culypa B cMexKHBIX c BCCP patonax Jlutap u JlaTBHH MO*KHO TIpez- 
mojlaraTb, YTO OHH 3aXOAATH BOpesesbl pecnyOJHKH HB CeBepo-3anaf{HblX paio- 
Hax (MosoqeyHenckad WH YacTHuHO Tpoquenckasn oOsacTH). 

B toro-3anaqHoH uactH Benopyccuu CHJIYpHHCKHe OTJIOXKCHHA CJIOXKEHbI 
B OCHOBHOM MepreJIAMH H H3BeECTHAKAMH, Pe*Ke JOJOMHTAMH, C MHOPOUHCJICHHbIMU 
FHe3aMH MW NpOKHIKAMH KaJibl4ta, C YaCTbIMM BbIJeICHHAMH MMpHTa, c day- 
HOH KOpaJIOB, Opaxnonog, MulaHOK, OcTpaKoy, H Ap. B 3TOM paiione Ha OCHO- 
BaHHH (ayHbl YCTAHOBJICHO HaJIMUHe BCeX TpeX OTAeNOB CHypa — MaHjoBepH, 
BeHJOKA H JIYQJIOBa, MPHYeM JIY/VIOB 3aXBaTbIBAeT MECHbIYIO MVOULab, eM 
BeHJIOK, @ BeHJIOK MeHbly1o, 4eM slaHyoBepH. Ha TeppuTopuun Besopycc un, 
a TaKXKe B CM@*KHbIX paHouax BoubiHH v3 pa3spesa CHJlypa BbillajaeT BepxXHHit 
HM CpeqHHH JyJVIOB. 

AHaJIH3 JAHHbIX 110 MIOMLaW pacripocTpaHeHHA, MOLLHOCTHAM H (cballvaM [peB- 
HelaJleO3OHCKHX OTJO%KeHHH BenopyccuH moKka3biBaeT, 4YTO  (cbopMupoBaHHe 
COBPeMCHHOrO CTPYKTYPHO-TeKTOHHYeCKOrO TvlaHa TeppHTopun Besopyccuu 
B 3HAUHTEJIbHOH CTENCHH CBH3aHO C PeOMOPHYeCKUMH COObITHAMM, MPpOWCXOMMB- 
IUMMH Cle B APeBHeEM Maeos0e, KOra JOBOJIbHO OTYETJIMBO HAMETHJINCb OCHOB- 
HbI€ KOHTYPbl TAKHX CTPYKTYPHO-TEKTOHHYeECKHX 3JIEMCHTOB Kak BesmopyccKo- 
JIutopckuli maccuB, MockoscKkaa uw Bpectckaa Bnagqunbl. 3anoxKenne IIpunar- 
ckOro MporvOa HW OCHOBHOH 9TaM ero (POpMHpOBaHHA MaaeT Ha JEBOHCKOE BpeMaA. 

Tlocrynua0 
15 V 1956 
UMTHPOBAHHAS JIMNTEPATYPA 


1E. M. JItotTKeBu4, HUes. AH CCCP, cep. reon., Ne 5 (1952). [2 A. C. Max- 
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PEOJIOLPHA 


C. WH. PbIHT 


HEKOTOPbIE OCOBEHHOCTH TEKTOHHYECKOrO CTPOEHHSA 
NPHUNATCKOM BNAJUHbI 


(ITpedcmaeaeno axademuxom H. C. Wlamcxum 17 V 1956) 


IIpunsatckaa Biagquna rpanvunt ua cepepe c Benopyccxko-JIntoscKum mac- 
-CHBOM H C MOJIOCOH MpHMO_HATOrO s3aeraHHA MOKeMOpHiickoro KpucTansnue- 
cKOro (yHAaMeHTa, NpOTArMBaroulelica K BOCTOKY OT MaCCHBa TO HalpaBseHHio 
Tsarycck — Pomenb — Tepexopka, a Ha tore — c ceBepHoli oKpauHolt A3s0BcKo- 
TlogonpeKxoro KpucTammMyuecKoro MaccuBa. 

Tloq3emMHbIMH BbICTYMaMH KpucTassMyeckoro cbyHqamenta IIpunstcKas Bia- 
QuHa pa3yeieHa Ha TPH BlaqHHbI BTOporo nopsyKa: WatTumKopcKaa, Enpexan 
u Typosckan. MukalesuyuckHl BbICTyN OTAemneT Typosckyio Bnagquny or ILla- 
THJIKOBCKOH, So0qMHcKHi HM Hapopasuckui BbICTynbl OTAenstoT [LlaTuKoB- 
cKylo BnaquHy OT EspceKon. 

CesepHpili Oopt [I]punatcKkoh BiaqvHbl MpocmeKUBAaeTCA MO aHHbIM celicMo- 
Pa3sBeAKH HU 9eCKTPOPa3BeEAKH BAOJIb JIMHHH: HeECKOJIbKO toxKHee CryuKa — 
Ypeupe — roKHee [yccxa — I]apwuw — neckombkKo ceBepHee J. Auuubl — 
roro-3anayHee Tomesa. [OxKHbIM OOpT Ha yyacTKe EsbcKOH BnauHbI MpOXOAUT 
Mexyy cT. CnoBeyHo uw c. BpricrynoBuyuv, Ha yuacTKe xe TypoBckol BnaguHbl 
€ro TOJIOKeHHE elle HE BbIACHeHO. 

Bouburyto 4acTb paspe3a ocayounon TOMI [I]punaTrcKoH BNaMHb! COCTaBAAeT 
TONULA MaeO3OHCKHX OCAKOB, B paspese KOTOPOH 3HaYHTeIbHO MpeocdsafaloT 
MO MOULHOCTH OTJOMKEHHA BEPXHErO JeBOHA; B COCTaB MOCeHHX BXOMT MOLI- 
Had COJIGHOCHAA TOMMLA, HMeIOILad BO BMaHHe, NO CeHCMOpa3BeOUHbIM JaHHbIM, 
TIOBCeMeCTHOE pacnpocTpaHeHHe. OCHOBHbIM OMOPHbIM FOPH3OHTOM JJIEKTpOpas- 
BeKH HW CeHCMOpa3BeKH BO BMaMHe ABJIACTCH COJICHOCHAA TOMA, K KpOBue 
KOTOPOH MpHypOveH CeHCMHYeCKHH MpesIOMIAIOWMA TOpH30HT C rpaHHuHow 
<kopocTbio v,= 4100—4600 m/cex. HanOonbwaa rayOuna JO KpoBH cbyHja- 
MeHTa (ropH30HTa Cc ¥, = 5800—6000 m/cek) onpeyeneHa B BOCTOUHOK 4acTH 
BNauubl H cocTtaBsseT 3,5—4,5 kM; B TypOBCKOH BiaMHe KpOBJA PyHAaMeHTa 
(ropu30HT c v, = 5700 M/cex) mpocmexKena Ha rnyOune 2,5—3 kM, B 3anaqHou 
yacTH [[laTumKOBCKOH BNayHHb! B pahone CrapoOuna dyHaMeHT BCKPBIT 

CKBaKHHOH Ha rnyOuHe 1660 M. 

Ha sanage IIpunatckan Bnaquna 3ampikaetca y Tlomecckoh ceqOBMHbI— 
<yOMepHANOHAMbHOrO MOAHATHA KPHCTAaMMYeCKOrO CPbyHaMeHTa, COeAHHAIOULC- 
ro Besopyccko-JluTopcKui mMaccuB c A30BcKo-[]oqombcKuM KpHCTaJJIHYeCKHM 
maccuBom. Kpopssa joKemMOpniickoro KpucTasMueckoro cbyHaMeHTa B OCeBOIi 
yactu IlomeccKol Ce IOBUHbI 3aeraeT Ha raryOuHe 450—550 m BcpegHeM, toro- 
BocTrouHee Ke IIMHCKa Ona ONMyuIeHa JO rmyOuHbI MpumMepHo 850 m (no JaHHbIM 
9uleKTpopasBeqKh). CKBaxKHHbI, WpOOypenuble B OOnacTu Tlomecckon Ce{OBNHBI, 
HEMOCPeJCTBEHHO MO]{ MEJIOBbIMH OTJOXKEHHAMM BCTPeTHIM OTOXKEHUA HUKNETO 
KeMOpHA. 

Bo3ne Iloneccxol ceqsopuupl UlatumkoscKaa BiayuHa MOCTeMeHHO BBbIMNO- 
qlaxKUBaeTca B 3aMAHOM HampaBweHuu. SanayHoe ee OKOHYAHHE OKAMMVJIAeCTCA 
30HOIi, KOTOPylO MOXKHO HasBaTb «Mepudepnyeckol 30HOM» [aTHKOBCKOH Bna- 
quupi. B sToli 30He CONEHOCHBIC OTNOMKEHHA OTCYTCTBYIOT HM TOMMLAa KAPOOHATHbIX 
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OTIOKeHHH BepXHero AeBOHA BaseraeT Ha HEOONDWIOH TryOMHE NOX MepreJIbHO~ 
rMHUCTON Tomei, oTHOcuMoH A.B. W@ypcenko (*) K JaHKOBO-s1eOe{AHCKUM! 
CJIOAM (AMEHCKOFO Apyca, HIM %®e HEMOCPEACTBEHHO NO] ME€3030EM, HOO axe? 
KaliHo30em. Bepxusa vacTb KapOOHaTHOH TONULH B NepHdepHyecKOHW 30HC OTHO- 
CHTCH T€EM 2K ABTOPOM K JaHKOBO-sleOeAHCKHM CJIOAM H ABJIAETCH CTpaTHrpa- 
(bHYeCKHM AHAaOrOM MOACONeBOH AHFHAPHTOBO-ONOMUTOBOH TOJILLH Crapo- 
OuHCKOrO paliona. K Tomme KapOOHaTHbIX OTMORKeHHA B NepHPepHyeckON 30HE: 
IpHypOveH MpeOMMIAIOMLMH TOpH30HT C PpaHHYHOH CKOPOCTbIO YU, = 4000— 
4700 m/cek, Torja Kak B CMexKHOH “actu LaTHIKOBCKOH BNafMHbl OTJIOKCHUS 
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Pue. 1. CrpyKtypHaa cxema IIpunatckoH spnagunp. 7 — Oopt Bnaqvubl; 2 — rpannwa 
MexKLY O6NacTAMH pacipoctpaneHHA KapOonaTHbIX OTORKeHHH (pamencKoro sipyca c¢ rpa- 
HHYHbBIMH = cKOpoctamH Ur = 4000 —4700 m/cek UH vr = 5000—5500 m/cex, yenoBHo: 
TIpHHuMaeman 3a GOopT BnagnHbl; 3 — rpaHnia BNakWHbl NO rpaBHMeTpHyeCKHM JaHHbIM; 
4—ptTopad crTynmeHb NorpyxkeHHaA dyHAamMenta = (npesnonoxutTenbHo), 5 — yctyn no 
dyngtamenty (c6poc?); 6 — TekTOHHYeCKan rpannua  Mexy/y IIpunarckoh pnagu- 
Ho u UepnuropckuM BaloM; 7 — HapyulenHe Monepeynoe Kk Oopty (npesnonoxnTenbHO); 
8 —ocepble JIMHHH BbICTynoB dbynsamenta. YU — Uepsonnu-Canfogcxoro, P— Peunnkoro, 
M—Mukawersuyckoro, 3 — 3onuncKoro, H — Haposusanckoro; 9 — ocu noanatul conenocnolk 
Tomumn: I — Jjappigoscxoro Bana, Il—Enpekoro sana, III] — Meipnkoscxoro nognsins: 
10—v3o0rnnca NO NOBepXHOCTH COJIEHOCHOM TO.NLLH (FOPH3OHT C Ur= 4100-4600 m/cex, p=cc); 
7/ — nonoaunterbuan nsornnca;, 12 — nOKabHad CTpykKTyDa NO NoBepxHoctn conn; 13 — no- 
KaJIbHaA felpeccnA MO NoBepxHocTH coun; 14 — coNeHOCHbIC OTMORKeHHA OTCYTCTRYIOT: 15 — 
OTCYTCTBHE COJICHOCHBIX OTJORKeHHH CNenyeT NpcAnomarath; 16 — vuacTKh C BbIABCHHbIM Teono- 
THYCCKHM paspe3soM THNA NepHdepnyeckoH 3o0nbl; /7 — Asoscko-HMononsckni Kpuctannyueckuit 
maccuB; /8 — 30HbI OKalimMaeHua J,Henporcko-Jloneukol Bnagunbl 


9TOrO 2%Ke BO3SPacTa XapakTepM3yioTcCA YpaHHYHOH cKOpocTbio Vv, = 5000— 
5500 m/cex. 

C cepepa (co croponbi BoOopHenckoro BpicTyma) H C 1ora (co croponbi Muka- 
IWeBHYCKOrO BbICTyNa) NepHdepHyeckan 30HA OrpaHHYena H3BHE 30HAMH HHTeH- 
CHBHOrO NOrpyxXeHHA yHfaMeHTa C aMMIMTYOH ONyckaHua nopsayKa 500— 
800 M, MpejcTaBJAIOWMMM, NOBAAMMOMy, KpyTbie ycTynbl. UsnyTpu nepnepu- 
yeckad 30Ha B pahone CryuKa OTAeneHa OT COOCTBEHHO BNaMHbI CeBepHbim Gop- 
TOM noceqHeH. C 10xKHOHW Ke CTOPOHbI LJaTHKOBCKOH BNaqNHbl TeKTOHMYeCKAA 
rpaHulla M@Ky BNaAMHOK HM NepudepnyeckKoOH 30HOli HE BbIABIeHA H3-3a HeJO- 
CTaTKa J\AHHbIX H Ha MpHlaraeMOH CxeMe 3a 9TY rpaHUly, T. €. 3a IKI OOpT 
IaTHAKOBCKOH BNaQMHbI, YCOBHO TIPHHSATA rpaHnlla MexKy OOacTAMH pac- 
MpOcTpaHeHuA TOpu30HTOB Cc Vv = 4000—4700 m/cek uv v,= 5000—5500 m/cex. 

Bocrounoh rpanuuet Ipunatcko# pnayqunpl aBsasetca, nonepeuHoe no oOT- 
HOIWCHHIO KO BNaHHe NOANATHE KpHCTaMYeCKOrO dyHfamenta; UepunroscKunit 
Ball. 
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Yepuuroscknit Baw enje Maio u3y4en. Bosse r. JIw6eua cKBaxKuHa BCTpeTusa 
| KpucTasinueckuii cbyHamenT na rnyOune 2748 m; mexay Uepnurosom u J]106e- 
}40M, MO C€MCMOPa3BeJOUHbIM JaHHbIM, KPOBJIH CyHamMeHTa (rOpH3s0HT Cc U,= 
} = 5800 m/cek) 3aneraer Ha rayOnHe OKOIO 2,5 KM. 

B cepepHoi yacru Uepxurozckoro Baa, B paiione Uepnuros — Jljoer — 
| JloeB, COBepleHHO OTCYTCTBYIOT COMEHOCHbIC OTOXKCHUA, PasBuTHle B [I punar- 
}ckon 4 J[HenposcKo-JJoneyKol Bnagqunax. B To 2*%e BpeMs B 9TOM palioue pasBH- 
Ta TONMA SPPy3HBHbIX OOpasoBaHHli, KPOBJIA KOTOPOH MpocmexKuBaeTCHA ceilf- 
CMOPa3BeAKOH KaK MPeJIOMJIAIONIMH TOPH30HT Cc rpaHMdHO CKOpOcTbO UV, = 
= 4900—6000 m/cek; MoulHocTb sby3uBHO TOMMIH, MO ZaHHbIM WM. C. YcenKxo 
Hw JI. [. Bepnagcxot (*), cocrazanet 1160 m. Mo nanpasnenmio x IIpunateKot 
BMauHe, NO JaHHbIM CeHCMOpasBeAKH, H3MeHeHHe reomorMyeckoro pa3spe3sa 
NIPOHCXOAUT OY€Hb Pe3KO: Ha NPAMOHM JIHHHH, coe_uHsAoMeH Tr. Jloew u Peunu- 
»-Ky!0 JIOKaJIbHYIO CTPyKTYpy, B HeEH3yYYe€HHOM HHTepBasle JIMHOH OKONO 20 KM 
TONMLAa Sppy3HBOB HCYesaeT H NOABJACTCH MOULHAA TOMULA COJIGHOCHBIX OTJIOX%Ke- 
HHH. 

IIpunarckasd BilayuHa HMeeT OCOOeHHOCTH TEKTOHHYECKOFO CTPOeHHA, KOTO- 
PbIMH OHa OTMHMYaeTcA OT J{HeMpoBcKO-JloHeyKOH BagHHbl. T]pexze sBcero, 
Iipunsatckaa BnagquHa He HMeeT xXapaKTepHbIx Jia JHemposcKo-JloneuKoli 
BNajMubl OKAMMJIAIOULNX €€ H3BHeE KOOPTOBbIX 30H», T. €. OOWIHPHbIX 30H NOMOroro 
NOrpyXe€HHA CKJIONOB MACCHBOB MO HalpaBJieHHioO K Ooptam BnayuHbl. Jlasee, 
B J{HenposcKko-JJoneykoh BnayquHe PyHAaMeHT Morpy2kaeTCHA MOCTeNeHHO BAOJIb 
IMPOKHX (Je€CATKH KHJIOMeTPOB) 30H CTYNeH¥aTOrO NMOrMpyxKeHHA, Ha3biBae- 
MbIX (*) «30HaMH OKaliMmeHuA», Tora Kak B II punatTcKoi BHagqHHe KpOBssA (byH- 
JaMeuTa nlorpyxaetca Bose OopToB Ha OoMbUIMe TyOHHb! B Mpeyenax OUeHb 
y3KHX 30H; Tak, Y 1OxKHOrO OopTa BMaHHbI B palioue cT. CnoBeqHO KpoBsAaA PyH- 
amenta c riyOuup! 200 M Ha paccTOAHHH, He MpeBbiiaroujem 8 KM, nNorpyxKaeTca 
AO rayOuHb! nopsyKka 4 km. Hakouen, B IIpunatcKoH BnayMuHe HEBO3MOXKHO 
BbIJeJIHTb TCKTOHHYCCKHH 3JIEMCHT, OTBeYAIOWIHH «ILeHTpayIbHOMy rpadeny» 
Jinenposcko-Jlonenkol BmaquHbl; CKOpee BCeroO 3a “ICHTPaJIbHbIN rpaOeH» cyie- 
AyeT mpuuuMatp Berio [IpunsatcKyto BnayuHy OT toxKHOrO Oopta Ao ceBepHoro. 

B IIpunatcKon BnayquHe BeECbMa BaxKHAaA POJb NPHHaexKUT TEKTOHHYECKHM 
JIMHYAM CYOWIMpPOTHOrO NpocTHpaHHA, MPHOMH3SHTebHO Napa/ebHbIM OOpTaM 
BUaHHbI. OTHM JIMHHAM TOJYMHEHbI, Mpexke BCero, HA3BaHHbIe€ BbILWe MOA3eM- 
‘HbI€ BbICTYMbI (PyHameHtTa, pa3sfennroue IIpunatcKyio BnagquHy Ha BMaHHbl 
BTOpOro NOpAKa, a Tak»Ke BbICTYMbI PYHAAMeHTA, pacnowararoulNeca B Npesenax 
IWatumkospckon Bnaqunnl (UepBonHo-Cno6oyckuh u npeqnonaraembid HaMH 110 
TPpaBUMeTpHYeCKHM JaHHbIM PeuwuKHH BbicTyn). CyOwHporHbie mpocTupaHus 
UMeCIOT BaJIbl, MPOCe*KeHHbIE MO MOBEPXHOCTH COJIEHOCHOM TOJILIH: OOWMPHbIi 
vw nosnoruh JlappiqoBckul Bal IMHO 5D KM (c1aO0 H3y4eH, B BOCTOUHOM Hanpa- 
BJICHHH HE MpOCex*KeH JO KOHIa), a TakxKe Y3KHH EvbCKHH Bal C KPYTbIMH KPbI- 
JIbAMH, MpOCe*KeHHbIM Ha paCCTOAHHH OKOMIO 55 KM (HE MpocexkeH WO KOHIAa 
B OOOMX HampaBseHHAX). BAOMb JMHAM WAPOTHOrO MpocTupaHHs rpynnupyiortca 
TAKKE BbIABJICHHbIe JO CerO BPEMeCHH JIOKAJIbHbIe CTPYKTYPbI. 

V3 Ha3BaHHbIX BbICTYNOB cbyHaMeHTa H3y4eHbI B KaKOH-TO Mepe CefCMo- 
pasBeqkoli vu Oypenvem TObKO ABa — MukawesBuyucKkul wv HaposaancKun. ¥ 
nepBoro KpOBJIA *yHaMeHTa HaxOqUTCA Ha riyOnHe 29—350 M, y BTaporo — 
OHa BCKpbiTa Ha rulyOune 2338—2501 mM. MukaweBayuckHi BbICTyN OrpaHHueH 
€ tora y3KOH 30HOM NorpyKeHHA PyHaMenTa: B HHTepBasle, WIMPHHa KOTOPOTO 
He mpeppuuaeT 4—6 KM, KpoBsa byHfameHTa c rayOuHb! OKONO 200 M morpy- 
>KaeTCa Ha raiyOuHy nopaqka 2,0—3 kM; C CeBepHOM CTOPOHb! 9TOFO BbICTyNAa 
BbIABJIeHa 30HA HHTCHCHBHOFO MOrpyxXeHHuA (pyHaMeHTa C aMIHTYOH OKOMO 
800m. Ilo ananoruu c MukauieBvdcKHM BBICTYIIOM BCE OCTAJIbHbIe BbICTYIbI MOK- 
HO pacCMaTpHBaTb KaK TOPCTbI, MOMHATHIE Ha KPUCTaJJIMYeCKHM OCHOBaHHeM 
Ha BpicoTy 1,5—2,5 km. UtTo xe KacaeTCA BaJIOB, MPOCJIe2KCHHbIX NO MOBEPXHO- 
CTH COJICHOCHBIX OTJIOKEHHM, TO O MPHpOe UX MOKA eMle HHVErO HEJIb3A CKAa3aTb. 

Vspecruas poub B IIpunatTcKol BuaquHe AOJDKHa MpHHaexKaTb TEKTOHNYC- 
CKUM JIMHHAM, MOMepeYHbIM MO OTHOIMCHHIO K BMaHHe, O KOTOPbIX NO CHX Top 
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HuYerO He Obwio H3BecTHO. I]o JaHHbIM MOseBbIX reOpHsHYeCKUX UccIe_OBaHUi! 
BbIDHCOBbIBaeTCA CYOMEPHAMOHAbHOe MOJHATHE COJICHOCHDIX OTOXKEHHU, NPO 
TAPHBalouleecA MPpHMepHO Ha tor OT paliona UepBonHOH CunoOogbl yepe3s pavioH| 
Tlerpukosa. STO NOAHATHE elle HE H3YYCHO H He MpOCJe*KeHO JO KOHLWA B OK HOM! 
HalpaBJIeHHH, TEM HE MCHEC MMEIOULHECA JaHHbIe MOSBOJIAIOT CUHTATb ero CyIle-- 


CTBOBAHHE YCTAHOBJICHHBbIM. B Ape NOHATHA, MNOBHAHMOMY, HM€eTCH BbICTYI | 


KPHCTaJIJINYECKOFO (pyHaMeHTa, O 4€M CBHAETEJIBCTBYCT COBNAeHHe NOMHATHA 


¢ CyOMepHHOHaJIbHbIM PpaBUTalMOHHbIM MaKCHMYMOM. BpisaBsieHHas YacTb Tler- 
PHKOBCKOFO MOAHATHA OTWeNaeT TypoBckylo BNAaMHy OT 1oOxKHOK YacTu LWlaTus-- 


KOBCKOH BIaj\HHbl. cS 

B cesepHoi yvactu TlerpukopcKoro Mo_HATHA B Yl. TaMHKa, CKBaxKHHa 
BCKpblla PeOQJIOPHYeCKHH paspe3, aHaIOrHYHbIH paspesy NepHdepHyecKOH 3OHbI. 
V3 pationa 4. Tnunka BbIABJIeHHaA OypeHHeM Moloca C BbICOKHM 3as1leraHHeM 
KapOOHATHbIX OTJIOXKEHHH MpOCeKUBACTCA M0 JAHHbIM JJIEKTPOpasBeKH H Cel~ 
CMOpa3BeKH NO HanpaByleHuio K UepBoHHomMy osepy, rye OHa CJIMBaeTCA C Te- 
pudepuyeckon 30HoK [aTuakoBcKOH BnayHHbl. CiefyeT O%KUJaTb, YTO B HaH~ 


Oouee NOWHATHIX YaCTAX [lerpnKospceKoro NOWAHATHA HMeroTcCH HW Ypyrve yuacTKH 


C aHaJIOTHYHbIM FeOJIOTHYCCKHM Pa3pe3OM. 


Ecuiu MpopecTu JIMHHIO BAOMb OCH []eTpHKOBCKOrO NOAHATHA AO TepeceyeHna | 
c Ooptamu IIpunsaTckoH BMajMHbl, TO 3Ta JIMHHA paseHT BMaHHy Ha Be He- 


PaBHble YaCTH: MeEHbIUIYIO, 3aNayHy10, HW Oombuyro — BocTouHyw. Jia sanaqnon 


yacTu [laTunKOBcKOH BaMHbl XAPaKTePHbI BbICOKOe 3aseraHHe KPOBJIM COJIe- | 
HOCHOH TOsH — OT ruiyOuHbI 350 yo 700 M—vw BecbMa MomorMe CopMbr ee | 


3aleraHHa (yruibl HaKJOHA MOBepXHOCTH COMeHOCHOM TONMH NopayKa 2—3°), 


Tora Kak B BOCTOUHOH YacTH BceH [IpunaTcKOH BNaQHHb! pesbed KpOBH Ccose- 


HOCHbIX OTJIOMWKEHHH BECbMa CJIOMKHbIN, UTO OOYCJIOBJIEHO HHTCHCHBHOH JUCJIOWH- 
POBaHHOCTbIO OTJIOXKeHHH, HW ryOuHAa 3a/leraHHA HX KPOBJIH MCHACTCA B WHPO- 
KHX TIpegenax oT 700 yo 2700 M. 

B mectTax mepeceyeHHA LWHpOTHbIX TEKTOHHYeCKHX HHH Cc TletpHKOBCKHM 
TOJHATHEM OT HEPO OTBETBJIAIOTCA C BOCTOUHOM CTOPOHbI WIMPOTHbIe 30HbI MOBBI- 
IW€HHOPO 3aleraHHA COJICHOCHbIX OTJIOMKeHHU, NepexoyaupMe 3aTeM Jlaee K BO- 
CTOKY B 3OHbI JIOKAJIbHbIX CTPYKTYP, OTJ@JICHHbIX [pyr OT Apyra NOH KeHHAMH 
KPOBJIM cOeH. JIoKaJIbHbIe CTpyKTYPbI MIpefcTaBAOT COOOM NpeHMyLULeCTBeHHO: 
HeOO/IbuIMe OpaxXHaHTHKJMHaIM AMHOH 12—25 Km; amMnauTyya HeKOTOpHIX 
CTpykTyp pesbunaeT 1200 mM (KpbluIbA HX HE yanocb NpoceqNTb JO MONHOrO: 
BbIMOaKHBaHHA), IPHYCM HaKJIOH KPblJIbeB WOcTuraer 40° u Gompme. HeKoTo- 
pbl€ H3 STHX CTPYKTYP, NO HMEIONIMMCA CeHCMOpPa3BeJOUHbIM JaHHbIM, Tipeycta- 
BJIAIOT HOPM@JIbHbIC AHTHKJIMHAJIbHbIC CTPyYKTYPbl, B KOTOPbIX COJICHOCHbIe OT~ 
JOXKCHHA IPHHHMalOT y4aCTHe HapaBHe C ApyrHMH OTOMKeCHHAMH; HapsARy 
C 9THM JIS} APYPHX MOKAJIbHbIX CTPYKTYP HMEIOTCH JaHHbIe, YKA3bIBaIOMIMe Ha 
WX COJIAHOKYMOJIbHbIM XapaktTep. 

B Typosckol BnaquHe KpOBJIA CONCHOCHEIX OTMO*KeHUM 3ameraeT Ha Gomee 
SHAUMTEJIbHBIX TNYOHHAX, YEM B 3anaqnow yactu [laTHmKoBcKOH BnaqMuHbl — 
B H3YY€HHOM paOHe OHA 3aeraeT Ha rmyOuHax 800—950 m. Ilo ananorun c 
ganayHou yacTplo [aTunkoBcKoOH BnaqHHbl B TypoBcKolt BNaquHe ceqyer OmKU- 
WaTb CNOKOHHOPO 3aeraHHA COJICHOCHbIX OTJIOXKeHHIL. 


Uuctutyr reomornueckux Hayk Noerynnao 
Axkafemuu nayk BCCP 16 V_ 1956 
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TEOJIOr H fl 


Il. B. PENXOPOB 


O COBPEMEHHOM SIMOXE B FEOJIOTHYECKOU HCTOPHH 
4YEPHOTO MOPS 


(ITpedcmaseaexo axademuxom H. C. Llamcxum 17 V 1956) 


B uspectuolt paOore A. JI. Apxanrenpcxoro u H. M. Crpaxosa (1) yxKas3pi- 
BaeTCA, YTO YCJIOBHA NOMynpecHoBoyHoro HosoeBKcHHCKoro O3epa-MOpA CMeHH- 
JIHCb YCJIOBHAMH Oolee COmeHOrO OacceliHa, Ha3BaHHOrO WMH A peBHeYepHOMOp- 
cKHM. OcayKu 9TOro OacceliHa — ApeBHHi MHAHeBbI Hu, 3aneraioulHii Ha HOBO- 
€BKCHHCKHX OTJIOMKCHHAX, PACIIPCCTPaHeH TOJIbKO Ha AHE MOPA H He OOHapyxKeH 
B HeMocpeACTBeHHOH OH30CTH K Oepery, YTO yKa3bIBaeT Ha HECKOJIbKO MCHbLUHE 
pasMepbl peBHeyepHomopcKoro OacceHa MO CpaBHeHHto C CoBpeMeHHbIM Uep- 
HbIM Mopem. Mcceqgopanna C. B. Bpyesuya (°) ycraHoBuiu mocTeneHHoe ocovo- 
HeHHe Box UepHoro Mops, HayYHHaA C KOHIa HOBOCBKCHHCKOrO BpemeHn. Cun- 
TaeTCAH, UTO YPOBEHb MOPA MPH 9TOM NOCTeNeHHO NOBbHIIMAIICH, HO HE MpeBocxo- 
J\MJ1 COBPEMeEHHOFO CBOerO MOMOKEeHHA. 

OgHakO HMEIOTCA (PakTbI, CBHJETEbCTBYIOMNINe O HEfaBHeH HEOObUION TpaHc- 
rpeccuw mops. A. Ji. Apxanrenbckum u H. M. Crpaxospm (1) ynomMunaetca O 
MONOJbIX NpHOpexKHbIX OTJIOMKCHHAX, COeprxKallHX CayHy MOJIIOCKOB, O61H3- 
Ky!lO COBpeMe€HHOH, HU pacnoOslaraiouluxca Ha 2—3 M BbILIe YpOBHA Mops. Emme 
pauee 1. HW. BaOxospm (?) B Kpbimy HaOmoqaincb CKONJIeCHHA pakyluH COBpe- 
MeHHOrO COsHKa, COpasyrolyHe Teppacy BbICOTOH OKoO 3 M. B. WM. Ppomospim 
(7) 4 ApyrumMy Ha ncOepexbe AOxa3nH OTMeYeHa MONOJaA Teppaca BbICOTOH JO 
5—6 M, Ha NOBEpXHOCTH KOTOPOH O6HAPy2KeHbI OCTATKH KOOAHbCKOHM KYJIbTYPbI. 
I. WY. Tonos (°) Ha Bocrounom 6epery A3o0BcKoro MOpsA yka3biBaeT Teppacy 
BbICOTOH OKOIO 3—4 M, cOjlepxalllyio Ooee COMOHOBOAHYIO SayHy MOVJIJIOCKOB, 
H@KeJIN COBPpeMeHHad spayHa A30BCKOrO MOPS, H OTHOCHT €€ K CYpOKCKOM TpaHc- 
rpeccun. 

Jlerom 1955 r. np u3yyeHHM YeTBEPTHUHbIX OTIORKeHHH Oeperos UepHoro 
MOpA Ha TpOTA*xKeHHH OT Ogeccbl Jo Cyxymu, BKIo4an Oepera Kppima, Hamu 
Oblia COcmeqoBaHa UW CaMaA MOJOMaA MOpCKad Teppaca, pasBHTaA B pase yyuacr- 
KOB BCero sTorO mobepexkbaA. 

Bocrounee Oyecchl 9Ta Teppaca coKeHa TecKOM c pakyweH — Cardium 
edule L., Nassa reticulata L., Cerithiolum reticulatum Da Costa, Mytilus gal- 
loprovincialis Lk. u yp. Bpicora ee ypepueti GeperoBol MHHM AOCTHTAaeT 2,5 M. 

Ha 1o%wKHOM GOepery Kpbima paccmaTpHBaemana Teppaca HaOwuofalacb Hamu 
pocTounee Aro-gqara. OOpbiBKH €€ COXpaHHJHCb Ha yuacTKax Oepera, pacnouoxKeH- 
HbIX BOJIM3H YCTbeB MeJIKHX peek H OasOK, BBEPX MO KOTOPbIM OHA NepexoAUT 
B aJJIIOBHaJIbHYy10 Teppacy. Mexxyly yCTbAMH peK OHA pacnOslaraeTCA y NOJHOKbA 
KpyToro aOpa3HOHHOrO COpplBa H MpeycraBaseT cOOoM THNMYHYyI0 MOPCKylo Tep- 
pacy, CJIOKCHHYIO M€CKOM C raJbko H pakyweli. Bpicora aOpasHoHHOM JMHUE 
Teppacbl OKOsO 5 M. 

Oco6eHHO xOpomlo ona pasBuTa Ha A30BcKOM nmo6epexbe KepyencKoro M0- 
myocTpoBa, rye OOpasyeT akKYMYJATHBHbIC (POpMbI pempeda B Bue mepecpinet 
HM Teppacbl, CJIORKCHHEIX MeCKOM HM pakylelt, MpecTaBMeHHOW CTBOPKaMH 
Cardium edule L., Venus gallina L., Donax, Tapes. Campi Bpicokuit Oepe- 
roBoli Baul, pacnomaraiouulica y No_HOxKbA HeOoMpIUOCrO aOpasHOHHOrO ycTy- 
ma, JOcTuraeT BbICOTHI 4 M. 
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Ha apyrom yuacrKke Gepera pacnonaraeTca wiMpoKas Mepeceiib (mepeiima), 
MOCTeNneHHO Mepexogslad Ha BOCTOK B WHPOKYIO AKKYMYJIATHBHYIO Teppacy, 
IIPUMbIKAaIOULy!O K KpyTOMY, XOPOWO COXpaHHBWeMyca, aOpasHOHHOMY yCTyMy. 
Tlepecbinb WH Teppaca C/O>KeHbI CJIOHCTDIMH MeCKAaMH, PpaBHeM HW PaKkVUeH. 
Cpeau nocnequefi Berpeyaiorca Cardium edule L., Venus gallinaL., Donax, 
Solen marginatus Penn., Nassa_ reticulata L., Mytilus, Cerithium. 
Bpicota GeperoBblX BasIOB B MowOce MepecbitiH JocTuraeT 3 M, a ApeBHAA Gepe- 
TOBad JIMHUA Teppacbl BOsBbIMIAaeTCA AO 4,0 M Ha ypoBHem A30BcKoro Mops. 
TlopepxHocTb Teppacbl MOKPbITa MaUlOM MPOJIOBHAaJIbHO JeJIIOBHAJIbHbIX Cy- 
TJIMHKOB, MOLLHOCTbIO MeHee 0,5 M, a MeCKH, CylaraioujHe Mepecbillb, 3afep- 
HOB@HbI. : 

Ha Kapxasckom moGepexkbe ONHMCbIBaeMand Teppaca TaKXKEe WIHMPOKO pa3sBHuTa. 
Ha 1ookHoM Gepery Tamanckoro Nosyocrpopa Ona MpescTaBsiaeT COOOM LIMpOKyIo 
MOMOCY CJIMBUIAXCA MexKAY COOOM OeperoBbIX BaJIOB, CJIOMKCHHbIX MeCKOM C pa- 
KOBHHaMH Venus gallina L., Cardium edule L., Donax, Ostrea, Pecten. [[pes- 
HAA OeperoBad JIMHHA Teppacbl HaXOAHTCH Ha BbICOTE OKOJIO 3G.) Moan 
YPOBHeEM MOPs; OHA pacnosoxKeHa y NOAHOMRKbA OTYETIMBOrO ycTyMa, NMpecTaB- 
Jimouero coOo OTMepuIM a6pasHOHHbIA Kau. Bocrounee Ha BbICOTe 5 M Ha- 
OlofaioTcA OOpbIBbl AOpasHOHHOH Teppacbl, BbIPAOOTAHHOH B KPyTOHAKJIOHeH- 
HbIX MacTaX KOPeHHbIX MOpoy. C ypoBHeM 3TOH MOPCKOH Teppacbl CBxA3aHa 
AJIJIOBHaJIbHad Teppaca, pasBuTad B WOJIMHaX pala peyek, BMajaioujux B Uep- 
Hoe MOpe Mexyly HopopocculicKkom u JI>KyOron. 

IIupokoro pa3BuTHA Teppaca JocTHraeT K 1Oro-BOCTOKYy OT XOCTHI, re OHA 

pescTaBneT coOohH OTYETUMBYIO MOBEPXHOCTb, OrpaHHYeHHYIO CO CTOPOHbI Cy- 
WIM KPYTbIM aOpa3sHOHHbIM OOpbIBOM, BbIPaOOTAHHbIM B KapaHraTcKOl (pexe B 
J[PCEBHEEBKCHHCKOH) Teppace. 
- Jipepuasa Oeperopan MHA TeppacbI uMeeT BEICOTY OKOMO 5 M, CroxKeHa 
Teppaca B OCHOBHOM CJIOHCTbIM Ne€CKOM, TraJIbKOH H pakywel, MpescTaBseHHOH 
IIPCHMYMCCTBEHHO TePpeOTOXKCHHDIMH KapaHraTCKHMH (popMamu. CBepxy 3a- 
wleraeT MaJIOMOMLHBIM Mall MpOJIOBHaJIbHbIX CYPJIHHKOB HW CymeceH Cc rasbKoH, 
_ TIpupeyenupie aHuble onpeseseHHO yKa3bIBaloT Ha TO, YTO OMMCaHHad HaMH 
Teppaca Kak Ha Oepery Ogecckoro 3a1MBa, Tak H Ha Oeperax Kppima Hu Kas- 
kKa3a COpMHPOBaHa MPH YPOBHE MOPS, MpeBbILUABLUEM COBPeEMeHHOE ero MOIO%Ke- 
Hue. YUHTbIBAA BbICOTY BCMIeCKa BOJIHbI MpH wTOpMax B OyeccKoM 3a,1HMBe 
(meHee | M) H Ha OTKPbITbIX y¥acTKax Gepera Kppima u Kaska3a (2—3 mM), MOx- 
HO CUMTATb, YTO YPOBCHb CNOKOMHOFO MOPA, MPH KOTOPOM OblJla BbIPAGOTaHa 9TAa 
Teppaca, Obll NpHOH3HTeIbHO Ha 2M BbILIe COBpemeHHOorO ypoBHa UepxHoro 
MOP. 

PacnoyowKeHve Teppacbl y NOMHOMKbA OTYETMMBOrO, XOPOUIO COXpaHHBUIero- 
CA aOpasHOHHOrO ycTyma Ha BCeM HCCJIeEMOBAHHOM MOOepexbe ABJAeTCA CyuLe- 
CTBEHHbIM FeOMOPCOJIOrHYeCKHM lOKa3aTeJIbCTBOM He TOJIbKO MOMOMOCTH Tep- 
pacbl, HO HW MO3BO/IACT CBA3bIBATb Ce (POPMHPOBAHHe C OTHOCHTEJIbHO JVIHTeJIbHOM 
aOpa3svei Mopa. 

KakoB Ke BO3pacT STO Teppacbl H KAKOBO €€ COOTHOLICHHE C [peBHeyepHo- 
MOPCKHMH OTJIO*KeHHAMH? B. VM. Ppomos (4) Ha nobepexbe AOxa3HH OTHOCHT ee 
KO BTOPOMY TbICAYeJIETHIO AO H. 9, HA OCHOBAHHM HaXOMOK OCTATKOB KOGAHbCKOL 
KYJIbTYPbI. 

Takasa JaTHpoBka Teppacbl B Mpeyemax Bcero paccmMoTpeHHoro Hamu 106e- 
pexba YUepxoro u A30BcKoro Mopel MpescTaBsAeTcA BNOHe Bepos”THOH. O mo- 
JIOMOCTH Teppacbl, NMOMUMO ee xXOpoieH COXpaHHOCTH Kak GOeperosBoit cbopMbl 
pebetba, POBOPHT TakxKe HM MaJfad MOWLHOCTh MepeKpbIBaloulero ee MpomioBus, 
a HepeAKO H NOmHOe OTCyTcTBHeE ero. [losTOMy BPA MH MOXKHO OTHOCHTh OOPBIB- 
KH 3TOKM Teppachl, pasBuTbIe Ha Oeperax A3soBcKoro mopa (a CeqOBATeIbHO H Ha 
Geperax Uepnoro mops), K CypoxKcKoMy Bpemeun, Kak cuutaet I, VW. Tonon(’), 
T. €, CUHTATb ee [[PeBHee HOBOCBKCHHCKOM (pasbl. 

J\anupie A. ]\. Apxanrenbcxoro u H. M. Crpaxosa (1), a Taxxe C. B. Bpy- 
epnua (*), yKa3bIBalOUHe Ha MOCTeMeHHOe OCOMOHeHHe MOPA, HAUMHAad Cc KOHILA 
HOBOCBKCHHCKOrO BPCMCHH, MOSBOJIAIOT NpequolaraTb, YTO Tpancrpeccua Mops, 
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MIpeBbICHBINad COBPCMCHHbIM yPOBeHb Ha 2 M, ABHJaCb JasbHelimel dasol pas- 
BUTHA J PCBHEYepHOMOpCKOrO Oaccelina. Ty Tpancrpeccuio UH COOTBETCTBYIOMLYIO 
eH Teppacy MbI MpefviaraeM HMCHOBATh HOBO Ue P HOMO pckon. Hoso- 
YePHOMOPCKHH OacceHH M0 CBOeH NOMA HECKOJIbKO MpeBOcxOsU COBpeMeHHOe 
UepHoe mope. 

[lomMHMO MIpHBeeHHbIX JaHHBIX O BbICOKOM CTOAHHH ypOBHA MOps uMeIOTCA 
CJI€[bI BECbMa HeaBHeH ero perpeccHH. O Hu3KOM ypoBHe B V — I BB. 70 H.9. 
CBHJCTEIBCTBYIOT apxeOmorHueckHe JaHHbIe 10 OubBuu, Xepcouecy, [lanru- 
Kaneu (Kepyn), Panaropuu, J[mockypun (Cyxymu), rye umerotca 3aTommenHpe 
MOpeM (pyHAaMeHTHI 3/aHHli, CTEH H MOJIOB, IPHypOveHHbIe MOBCIOLy K OMHHAa- 
KOBBIM TJIyOHHaM OKOIO 2—3 M. 

Xo KoneOaHHi yposua UepxHoro mops B cBeTe NPHBeCHHbIX JaHHBIX, Ha- 
4WHHawA C KOHIa HOBO€CBKCHHCKOrO BPeCMCHH, MOKET ObITb PCKOHCTPyHpOBaH B 
cleqyrouleM Bue. 

Ilocme perpeccum u onpecHenus B HoBoeBKCHHCKOM BeKe Hayalacb TpaHc- 
PpeCCHA MOPHA, COMPOBORKaBllaAcA CO MOCTeMCHHBIM OCOJIOHEHHeEM, CBA3aHHaA 
C BTOP2KCHHEM CPeEH3CMHOMOPCKHX BO] B pesysbTaTe OOMLero NOBbICHHA ypOB- 
HA OK€aHa, BbISBAHHOrO MOTeNJCHHeM KJIMMaTa HM jlerpayaluel JIe@{HAKOBBIX 
Macc, Hacrynusa pepHeyepHomopcKas (basa B ucTopHH Uepnoro mopa. 

JlambHetimee MOCTyMIeHHe Cpe{H3CMHOMOPCKHX BO BO BHaqHHy Uepnoro 
MOPA BbISBaJIO HOBOYEPpHOMOPCKy10 TpaHcrpeccuio, YPOBeCHb KOTOpOH upHOmH3sH- 
TeJIbHO Ha 2 M IIpe€BOCXOJHJI YpOBeHb COBpeMeHHOrO MOps. CocTaB cbayHbl MOuI- 
JIOCKOB YKa3bIBae€T Ha HECKOJIbKO OOJIbIITyIO COMCHOCTh HOBOYRPHOMOPCKOrO Gac- 
celia 110 cpaBHenuto c UepHpim mMopem. Cyja 0 ee BbICOTe, HOBOYepHOMOpCKan 
Teppaca OTBeyaeT HHWWKOM Teppace Cpeyusemuoro mops. Ilaneoreorpaduye- 
CKHE JaHHbIe MOSBOJIAIOT CONMOCTaBJIATb ee C perpeccne KacnulcKoro mopa 
BE TIepBOM MOMOBHHE HOBOKAaCIIMMCKOrO BeKa, OTBeYAaIONell TepMHYeCKOMY 
MaKCHMyMy cyOOopeaJibHOrO BpeMeHH. 

Jlanee, nopuyumMomy Ha pyOexe | u II ThHIlcnueneTHH WO H. 9., HaYaach pe- 
rpeccua UepnHoro mops, ocTurmasa cBoero HH3lUero Npeyeia OKONO 2 M HHKE 
COBPpe€MeHHOrO ypOBHA MOpaA B V B. JO H. 9. OTy cdasy pasBuTua Uepnoro mopa 
MbI lipefviaraeM HMeHOBaTb PAHATOPHUCKOW MO HasBaHHIO ApeBue- 
rpeyeckoH KoNOHHuM PaHaropHu HU CBASbIBAeM ee C 9BCTATHYCCKHM MOH KeHHEM 
YpOBHA OKeaHa, BbIZBaHHbIM KOHCepBalwel BarH B JICEQHHKOBbIX MaccaXx. 
B nomp3y sToro ropopaT jaHHble Pepojora (°), KOTOpble MOBHMMOMY, CBM JeTeJIb- 
CTBYIOT O HECKOJIbKO Oouee MpOXsayHOM KsIMMaTe ceBepHoro IIpH¥epHomopDA 
B snoxy BocmopcKoro wWapcTBa, T. €. BO BpeMA HH3KOrO CTOAHUA ypoBHA Uep- 
HOrO MOps. oat . 

@Manaropulickan (basa OTBeYasIa HOBOKACIMHCKOM TpaHcrpeccuu, JocTurmen 
cpoero MakcHmMymMa B XVI—XIX sp. Hu. 9. B MepBbix Bekax H. 9. HavasOCb 
HOBOe NOBLIWeHHe ypoBHA UepHoro Mops, NposouKaromjeecaA HW B HaCcTOAIEe 


BpeMA. 


Tloctynusio 


HW WHCTHTYT 
Teomoruuecku H y 16 V 1956 


Axafemuu HayK CCCP 


WMTHPOBAHHAA JIMTEPATYPA 


1A, J. Apxaurenbpcekuh, H. M. Crpaxos, Teomormueckoe crpoenve u 
uctopua paspuTua Uepnoro mops, 1938. 7 HW. HW. Bao Koes, IIpwpoga, 6 (1929), 
$C. B. Bpyesus, JAH, 84, Ne 3 (1952). *B. HW. Ppomos, Tp. HlH AH CCCP, 
B. 64, reo. cep., Ne 17 (1948). *& B. B. Jlarstmes, Yapecrua Apepuux ivcatenen o Cxu. 
duu u Kapxase, CI16, 1893. ¢&T. MW. Nonos, Bion. MONIT, orn. reonm., 380, 3. 2 (1955), 
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PHIPOLEOJOL HA 


i. B. JEHWCOB 


XHMUYECKHU COCTAB ATMOC®EPHbIX OCAAKOB 
CEBEPHOrO THHb-WAHSA 


(ITpedcmaeaexo axademuxom A. I. Bemexmunoim 28 V 1956) 


KauecTBeHHbIMt H KOJIHUCCTBEHHbIM XHMHYECKHM COCTaB aTMOC(epHbIX OCa- 
KOB HMEeT CYIMECTBCHHOe 3HaveHHe AIA (OPpMUpOBaHUA COeBOrO COCTaBa IIpH- 
poyHbrx Boy. Mx BausHHe OCOOeCHHO CKasbiBaeTCH Ha MMHeEpaNMsaluu cado- 
MHHepasIH3OBaHHbIX BON. Tak, Hauliv WaHHble Jia CepepHoro Tanb-[ana moKa- 
3bIBaIOT, YTO BEIHUMHA MHHepavsalluH MeTeOPHBIX BOR yacTO ocTuraeT 80% 
oT o6njel MUHepamHsalHH MHOFUX NOBePpXHOCTHBIX H MOJ3CMHBIX BO (*). 

AnaiHu3 JIMTepaTYPHbIX JIAHHbIX NOKASbIBaeT, UTO XHMHYECKHH COcTaB OCca- 
KOB, BbINaBIUHX B pasJMUHbIX palioHax 3eCMHOM MOBeEPXHOCTH, He ABJIACTCA OJ{HO- 
POHBIM KaK C TOUKH 3PpeCHHA BeHUNHbI OOMeiH MHHepaHsaluH, TaK WM MO Co- 
lep2KaHuio OTICbHbIX HHrpesueHToB. O Oooh necrpoTe XHMHYeCKOrO CO- 
cTaBa OCaJ{KOB, BbINafalollux Ha TeppuHTopuH CCCP, cBuyetTespcTBylor uccue- 
jqopanua E. C. Bypxcepa u H. E. Pegoposor (?, 3). 

Mp mpopenn uccieqOBaHuA XUMHUECKOFO COCTaBa OCAJKOB, BbIMaawulux 
B CepepHom Tsinb-Iane, B cBa3u Cc OOmeH NpoOMemol usy4eHHA reHesuca come- 
BOrO COCcTaBa CaOOMMHepaH30BaHHbIX MPHPOHbIX BO PrOpHbIX pavoHoB. B 
pahoue r. Dpynse usyyenne OCaKOB OblIO NpoBeyenHo B nepvoy ¢c 10 X 1952 r. 
no 1 X 1953 r. BKOUNTebHO, T. €. B TeVeHHe NOMHOFO rHApoMorNyecKkoro roja. 
Bpwih coOpanbl H WpOaHasu3HpoBaHb! BCe O€3 MCKJIOYCHHA OCAKU, BbINaBIUHe 
3a BeCb TepHoy HaOwofeHuA. Bcero Opto coOpano 10 mpo6: 3 o6pa3na yom je- 
BOH BOJbI H 7 OCOpaswoB cHera. Hapagy c OObIMHO paclipocTpaHeHHbIMH B IIpH- 
POJHBIX BOJaX HHPPeAMeHTaMH, OlpejleAOCh TakxKe H COMepxKaHHe Kaua. Pe- 
3YJIbTATbI UCce_OBaHHH (B Mr/m) MpuBeyeHb! B Tabs. |. 


Tao6daunal 


10 X | 24 XI | 15 XII oat 26 I 2 Ii KOC A OUE TSE AY 1X 
1952 1952 1952, 1953 1953 1953 1953 1953 1953 1953 
ALOK Lb cHer cHer cHer cHer cHer cHer cHer TOW Nb | LOK Db 
Kaanit | — 1,3 |}cnenp 1,3 | cnenp| 0,7 Pe) eo 2,3 | cneabI 
Hartpuit Sie 1,8 |cnenp 1,2 1,6 es) 6,7 Sal in 1,4 
Kaapnnit 11,8 11,4 Woe We Oe | ZO OLR) GA I Ba Sed || Wok 
Marui {0 ia Al 0,9 Oe 0,7 Ae) 0,8 0,7 Leet 
PuszpokapOonartpi| 31,7 | 14,0 | 14,6 | 14,6 | 12,8 | 14,6 | 28,8 | 22,0 | 27,0 | 47,1 
XJOPH IbI 4,4] 6,7 Dal AA 30) || ah 4,6 | 4,6) 3,9 ee 
Cysbeatpi OOH T TO NA, OCs Bron tae MSG (E12 e 2a eG at 9,4 
Kpemuexucnota | 3,0} 2,9 eG (Or) 2B le age 2b 20 ed ene aie 
O6ilant mMuHeDa- : 
JH3 ayn 65,0 | 95,1 | 38,2 | 33,8 | 27,8 | 48,4 | 61,0 | 56,5 | 56,5 | 39,8 


AHaJIM3 TOJLYYCHHBIX Pe3yJIbTaTOB CBUJCTeIbCTBYeT O 3HAUHTeIbHOM H3Me- 
HenHH BeIMYHHbI HM XapakTepa MHHepasnsall4u BO BpemMeHH. Hayambupiii nepuoy 


HaOsmofennit (10 X 1952 r.) XapPakTePH3yeTCH BbIMAaNeCHHeEM OCAJLKOB B BHJE OKI 
842 


H MAKCHMAJIbHOH MUHepasusaliueli, paBnoli 65 mr/a. B jambueiimem, B ocen- 
H€-3MMHHM NepHoy OOnlasl MUHepamHsalnA JOBOJbHO pesKO MagaeT u JocTuraer 
cBoero MHHuMyma (27,8 Mr/J1) B KOHLe aAHBaps. B despane — mapTe Munepaun- 
3allUs ele Ooulee pesKO BOspacTaeT, MOcJe Yero NO MIOMA OCTAeTCH NpaKTHYeCKH 
NOCTOAHHOH. B weTHe-ocenuuli MepHoy (u1Ob — OKTHOP) OCaNKH He BHIMaamn, 
aHaJIH3 *Ke JOK[EBON BONbI, COOpaHHoli B uayase OKTAOPS, BbINBIAeT TEHJCHU MIO 
K HOBOMY YMeHbINeHHIO OOmell MHHepamusalnn. 

Hismenenue OTJe@bHbIX HHTpeMeHTOB BO BpemMeHH pasaM4HO. JIA yactH Ux 
(rHgpoKapOonaTsl, KaJIbIlMii, HaTpuii) U3MeHeEHHe KOHUCHTpayHv B OOHLHX Yep~ 
Tax CXOJQHO C XOJOM H38MeCHeHHA MUHepannsannH. Konyentpauus Apyrux unrpe- 
JM€HTOB MeHsieTCH HHaue. 

Hecmorps Ha 9TO, COOTHOMIEHHA KATHOHOB H AHHOHOB 3a BeCb HeEpHO}, HaGuIO- 
HHA B OOJIbUIHHCTBE CTYGAeB OCTAIOTCH MOCTOAHHBIMH. OTH COOTHOWIEHUA Cxe- 
MaTHYCCKH MOMKHO BbIPASHTb CCAYIONIMMH PAJAaMH, COCTABJICHHbIMH B TOpAAKe 
yObIBalowluX KOHUCHTpaHii: 


Ca > Na> Mg 
WCO2 = SO, Gl 


B raOu. 2 IpHBe_eHb! JaHHBIC, XAPAKTePH3yIOMLNe CpeAHIOIO MAHepasmusalluio 
OXKTEBOH H CHEPOBOH BOAbI, a TAKKE OCAKOB B LEOM, BbIMAaOULUXx B paoue 
r. Mpyuse. 3yecb xe Npeyctas- 
JIGHbI CBeEeCHHA O KONHUeCTBE 
MHMHEpaJIbHbIX COJICH, BbIMayaw- — 


TLaonmuma 2 


WHX 3a rox Ha TreKTap 3eMHOH Cpemnas eee Re 
Mua, Mr/wJl ra 
MOBep XHOCTH. , ; 2 : 
Kak BHJHO 43 Ta6s. 2, i aia aca . seu ee 
HECMOPPA Ha OOJIbINYIO MUHe- AOUAE | CHEF 1g tesoMl ao 
panusaluio OK AeBbIX BO], 
cojepxKaHHe HEKOTOPbIX HHTpe- : asl Gea , 
JIMCHTOB B CHEFe HeCKOJIbKO eas MM ell on 
6onmpme. B yaHHoM cury4ae Bce ee 91/1 731 7781 3479 
HHTPeMeHTHI COeBOrO COCcTaBa Maruuit ADA MOH eee 3.6 
MOXKHO OPHEHTHPOBOUHO pa3je- Tupokap6ouarbl Dicrsttdes 1] We i) Thsiels 
JIUTb Ha 3 Pp yiubl X JIOPH bl on 4,4 4,0 16,0 
I ear Pike Cyabdarpi 8,3: | 9,41) 9,05) 136,0 
aoe ee ee Kpemnekucuiota PRP SOX PI, tay ave ||! AaNG)0; 
HHH, KOTOpble B OOOHX Bax : ae Paes 
Ocay[KOB cofep2KaTca IpakTuye- Cymma coseli 53,2 | 45,9 | 48,2 | 192,8 


CKM B PaBHbIX KOJIMYeCTBAX. 

II rpynma — kau, XM0pHybl M Cyb@aTbl, COepxKaHUe KOTOPHIX B cHere 
OOIbIUeE, JEM B ORKMeBOH BOTE. 

II] rpynna— kanpuuli, KpemMHeKHCNOTa HM rHApoKapOonaTH!, cojeprxKanve 
KOTOPbIX B CHere MeHbIIe, YEM B JOA JEBOU BOE. 

Ipuuany Tako u36upaTebHOCTH OTICIbHDIX HTPeAMeEHTOB B HacTOsILee Bpe- 
MA OOBACHHTh TPYyHO. 


Tloerynnuo 
30 IV 1955 
LIMTUPOBAHHAA JIMTEPATYPA 
17. B. DLenucos, Jiuccepramux, Hosoyepxacckuu nowmrexnuy. unct., 1950. 
2H. E. @Menoposa, Anccepraunz, Hopovepkacckui tojwMTexHny. uHucT., 1954. 


3E. C. Bypxcep, H. E ®exoposa, 5. Bb. 3atauc, Tp. Knescx. reopusny. 
o6cepsB., B. 1 (1952). 
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Horaage Akanemun nwayx CCCP 
1956. Tom 110, Ne 5 


MHHEPAJOL HA 


Jl. C. BOPOJWH, HW. H. HASAPEHKO u T. JI. PAXTEP 


O HOBOM MHHEPAJIE LMPKOHOJINTE — CJIOKKHOM OKHCJE 
THNA AB,O, 


(ITpedcmaeaeno axademuxom H. B. Beaosm 12 V 1956) 


B 1955 r. mpH uccreqoBpanun MaccuBa nupoKxcenutos JJ. C. Bopogunpim 
u T. JI. Puxrep Oni HaliqeH MuHepas, NO BHeINHeMy BUY HanoMuHaonMit 
nupoxsmop. Msyyenue xuMuyeckoro cocTaBa MMHepasa, mpoBeyennoe MW. VY. Ha- 
3apeHKO, MOKa3aJ10, UTO ErO OCHOBHbIMH KOMNOHCHTAMH ABJAIOTCH WHPKOHUH, 
THTAH M KaJIbIMi, KONMYeCTBEHHOe COOTHOLICHHE KOTOPBIX ONpeesAeT UpuHal- 
JIGXKHOCTH OMMCbIBAeEMOTO MHHepada K CORKHBIM OKUCIaM (Tuna AB,O7). Cono- 
CTaBJIeHve MUHepasa C I PyrHMM NpPHPOAHBIMM OKUCaMM THTaHa HW WMpKOHUA, 
ONMCaHHbIMH B JIMTepaType, NOKa3plBaeT, YTO OH HaHOoulee OMM30K K UMPKeMUTY, 
ocoOeHHO K TaK HasbIBaeMoMy WHpkKeutTy c Lletnona (1,?). Usyyennpri wamu 
MuHepad, Tak %Ke KaK HM «uNpKemuT c Llelinona», oTmuuaeTca OT co6cTBeHHO 
IMpKesIuTa KaK NO XHMHYeECKOMY cocTaBy, Tak M 10 Popmyse. Munepam HasBan 
IMPKOHONHTOM, MO aHaJOrHH C Ha3sBaHHAMM Jpyrux WApKOHMMco,epxKamux 
MHHepaJOB (IMpKOH, WMpPKeNHT, WApTouHT). 

IlupokceHuTOBbIii MacCMB, B KOTOPOM HalileH WHPKOHOJHT, XapakTepu3yer- 
CA 30HAJIbHbIM CTPOeHHeM: NepudepuuecKad GacTb MaCCHBa CjIOKeHa Hedetn- 
HOBO-IIMpOKCCHOBbIMM TOpofaMv, a UeHTpasibHad — nMpoKcenutamu. Pacmpe- 
WeseHve rilaBHbIx MoposooOpa3ywoulux MuHepasoBn — HetesHHa WU MHpoKceHa 
(SrupHH-MoNcHya MU AMoMcH-aBruTa) B NepudepHyecKOH 30He BeCbMa HepaB- 
HoMepHoe. Hapayy ¢ CyleCTBeHHO IIMpOKCeHOBbIMH HaOwOMaloTCH MU Takue 
PpasHOCTH MOpoOs, B KOTOPbIxX cOsepxKaHHve Hepenuna ocruraer 40%. Tlepexoy 
OT HetbesIMHO-IMMpOKCeHOBBIX NOpO K MMpOKCeHUTaM MOCTeneHHbIA. Cpeyqu mu- 
POKC€HHTOB BCTpeualorca yUACTKU, XapaKTePM3YIONIMeCA CHJIbHbIM pasBuTHeM 
MeTaCOMaTH4eCKUX Mporeccos (Oc OeHeHHve, aMpuOoMsallNA, KAI bILMTH3 aM). 
Kak noKka3plBpaioT pe3yJIbTaTbI TeTporpadwyeckoro H3y4eHHA MaCCHBa, IIpOAB- 
JieHHe TeX WIM WHbIX IIpOmeccoB MeTaCOMaTH4eCKOrO H3MeHEHHA TMpoOKcena, 
paBHo Kak WM OOpa30BaHHve 30HbI HecpeMHOBO-IMPOKCeHOBbIX MOpO], CBAsaHO 
Cc TpomeccoM HeeauHu3sanHu MupoKcenuta. IIpu sTom mpo- 

CXOJIMIO U3MeHeHHe MMpOKceHa M 3aMeleHve ero HecbemMHOM. PacTBopbl, n0- 
cTyMaBluMe M3 30H HetbeIMHMsallHu, Opi OOOTalleHbl KaJIbIUMeM, MarHieM i 
psAOM pyrux komnoHenTos. [Ipu BosfeicrBuu STHX PacTBOpOB Ha HeH3MeHeH- 
HbI¢C IMPOKCeHUTbI MOTH OOpasOBbIBaTbCH PasJIMIHbIeE MeTAaCOMaTHYeCKHE T10- 
PpOAbI, BIVIOTh JO KapOoHaTuTOB. OHOBpeMeHHO MpoHcxOAMIO samMeneHwe UH 
PpyHOro MMHepasia IMpOKCeHUTOB — THTAHOMArHeTHTa TepOBCKUTOM, C(peHoM 
uw rpaHaToM. J 

BpiqeyieHuA UMPKOHOMUTA HaOJIOLaIMCb HAMM B WeHTPasIbHOM YacTH Mac- 
CHBa, B Me€TACOMATHUCCKOH KaJIbIMTO-MMpOKCeHO-aMuoomOBOM MOpope, Comep- 
Kalell Takxe NMepOBckuT M cceH. OcHoBHax Macca BbIJeeHHM WApKOHOWNTa 
TIpHypovena K CKOMNJICEHHAM 3epeH MepOBCKHTa WM KaJIbUMTA. 

[lupKOHNOuIMT BCTpeyaeTcA B BUM HeMPaBHJIbHbIX WIM USOMCTPHUHBIX BbIje- 
jleHui, pasmMep KOTOpBIx Jocruraet 1 cm. Muorja HaOsOWalorcA HeECOBepLIeHHO 
pasBUTble KPUCTAaN bl — YINJIOUIEHHbIe OKTAIIPbI, CBOMHHKOBAHHBIC TO (111)(?). 
[lper 6ypopatTo-KopuuneBLlit Oo vepHoro. Uepra 6ypoBaTo-xeTaa. TBepqocrb 
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5,5—6. Cnalinocrs orcyrcrsyer. M30M HepOBHbIi WIM pakOBHCTbI. Y Ae bHbIN 
pec MeHsetca oT 4,017 (6ypas pasHocTp) 40 4,237 (TeMHO-KOpHUHeBad pasHOcrD). 
Ilpu narpepanuu pasmaraetcs COuMAHOM M CepHOl KucNoTamu. B mandax x*es- 
TbIMt WJIM KOPHUHeBbIH, A3OTPOTHDbI. 

Ta6Onuna 1 TloxasatTeib mpenomMnenua: 2,06--0,005 


MexnsockocTHbIe paccTOAHHA UWHpKOHOJIH- (6ypaa pasHocrh) u 2,17+-0,03 (rem- 
ta (Fe-w3ayuenue, HameTp xkamepbl HO-KOPHYHEBAt pasHocTs). 


2 R = 57,3 mM, TommnHa cron6HKa 0,6 wm, I[upkKoHOMT ABASeTCH MeTAMHKT- 

akcnosuuun 20 wac.) HbIM MHHepasiom. IIpu mMukpocKomHye- 

CKOM H3yYeHHH WIMPOB MOXHO BHT, 

aN ~ || de : UTO BbIJeIeHHA UWNPKOHOMIHTA OObIYHO 
Ae uf d, A Thu. I d, A A 2 P 


SYA NIG 


peAcTaBAoT COOOH MesKOSepHHCTpIe 
arperaTpl. OTJeJIbHbIe 3epHa He MMerOT 
1.792 OUpeqeneHHol KpHCcTalmorpadpuyeckou 


| 3, ies C20” 9 

2 10 | 2,914]} 6 1 | 4,517 cdopmpt. Okpacka MHOrHx 3epeH HeO,HO- 
3 4 | 2,506) 7 1 | 1,156 pogna. B npefenax ofHoro 3epHa MOXKHO 
% 2 gt ty280n 8 1 [1,18 BerperuTh HeCKOJIbKO pa3mH4HO OKpa- 


IU€HHbIX YUaCTKOB CBeTJIbIX WH TECMHBIX, 
JOBOJIbHO pe3KO OrpaHHYeHHbIxX [pyr OT Apyra. YuacTKH CBeTJIOM OKpac KU pac- 
nojlaraiorca, KaK TipaBMlo, TO mMepHdepuu 3epeH MW BAOJIb TPeHLHHOK B HUHX. 
HeofHopoqHocTh OKpackH OpelesseTca, MOBHAMMOMY, HEKOTOPbIM pa3sJIN4UHeM 
B XMMHYeCKOM COCTaBe CBeTJIbIX HM TeCMHBIX pa3HOCTel WHpKOHOHTa (cM. 
Ta6m. 2) WM cBA3aHa C MpoweccoM ero M3MeHeHHA. 

PeHTreHOCTpyKTypHoe H3yYeHHe WHPKOHONMTA, NpoMsBeseHHoe COTpyHH- 
KaMH HaleH sa6opatopuu TO. A. Ilarenxo u H. I. Tunesny, noxa3ano0, uro 
MMHepadl pentreHoamopdeu. B cBa3v c 9THM OblJia MpOBeyeHa CbeMKa T1poOKa- 
J@HHBIX OOpa3silOB WMPKOHOUTA. OOpasibl mpokamMBaluch 40600, 800 u 1000°. 
Bpema npokamMBanusa2 yaca. 
B nepppix AByx calyyanx 06- 
pasibl LApKOHOWNTA He Jas 
CKOJIbKO-HHOy Jb OTUCTJIMBbIX 
JIMHHH Ha eOaerpamme. O6- 
pasibl, MWpoOKaJMBaBIneca 
npu 1000°, o6HapyxKusH Oo- 
Jiee ABHYIO AUPpakwut0, TO 
NO3BONIHJIO COMOCTABUTb jle- 
OaerpaMMbl OOeuX pasHocTeli 
WUpKOHOJUTAa HM OMpeylesIMTb 
ME@XKIIIOCKOCTHBI€E §~=— paccTOs- 
Hua. CpaBpnenue moKka3auio, 
uTO B CTPpyKTYPHOM OTHOLIe- 
HUM O6€ pasHOCcTH WLUPKOHO- 
JHTAa HAeHTHYHI.PesyJbTaTHI 
peHTreHOaHaH3a (MexIMI0- 
CKOCTHbI€ pacCTOAHHA) MpH- Puc. 1. Tlubpepenunaibuad KpuBast narpepanua (J) u 
BemeHbI B Tad. 1. CHHXPOHHad el KpHBad H3MCHCHHA BeCa pH HarpeBaHHH 

Cpapnenne jeOaerpammet (2) WHpkonosnra (aBroMaTH4eckad perncrpanns) 
WHpKOHOWMTa, CHHTeTHUeC- 

Kon ZrO. MW pasIMIHbIX MOuduKaUMK TiO, noKa3biBaeT, UTO OHH He conocTa- 
BYMbI. OTO CBUJETEbCTBYeT O TOM, UTO pH HarpeBaHuA WUpKOHOUTa Jo 1000° 
He MpOHCXOMMT paciaya ero MOJIeKyJIbl Ha OTJebHBIE OKNCJBI. 

(1A BbIACHEHHA XAapakTepa BXO*KCHUA BObI B UMPKOHONUT uM TeMnepatypbt 
pekpucrasiMsaunu BJla6opaTopun BbIcoKOTeMHepaTy pHbIX HccmeqoBannit Uucrn- 
TYTa PeOJIOrHH PyHbIX MECTOPO*KeHuH, NeTporpahun, Muavepasoruy u reoxuMuy 
AH CCCP nox pykosogcrsom A. VW. Lperxopa Onto npousneyeno TepmMoana- 
JMTHYCCKOe USyYeHHe MMHepasa — TeMHOM pasHOCTH M3 MpoOnl, oToOpannoili 
Ait XvMMueCKOrO aHalusa. udbpepenunatbHad KpvBad HarpepaHua Mu CHH- 
XpOHHas CH KPMBad H3MeHeHUA Beca IpuBeseHb! Ha puc. 1, Ha KpuBolt narpesa- 
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at-20° 


t,(06p)~ty (amasnon) 


10 20 30 40 50 mun 


| 
| 


HWA XOPOWO BbIPaKeH BbICOKOTeMMepaTypHbI (750—800°) aK30repmuueckuit 
aekT, OObMHBI JIA MeTaMUKTHEIX MuHepasos. KpuBaa norepw Beca cBH- 
ACTEIDCTBYET O MOCTEMCHHOM BBIJCICHHM BObI, IPOHCXOAAMeM lO peKpucTad- 
JIMSaWHM MHHepaia, T. €. BOJla He ABJIACTCH XMMMUCCKH CBA8aHHOM B KpUcTad- 
JIMYeCKOH pewerke WHpKOHOJUTA. 

Jina xviMvuecKoro anamH3a Obl OTOOPaHbl TeMHO-KOpHUHeBaA UM CBeTNO- 
Oypax pasHocTu WupKoHoMTa. U3 conocrapmenua aHHbIX aHas3a BUNO, 4TO 
Oypax pasHOcTh XapaKTepH3yeTCH NOBBIMIEHHBIM COep»xKaHuem SiO,u H,Oncoor- 
BETCTBCHHbIM YMCHbINCHHeM KOJIMYECTBA BCEX OCTAJIbHBIX KOMNOHEHTOB. Ilostomy 
MOXHO JOMYCTHTb, UTO HaNHYHe B TeEMHOM Ppa3sHOCTH BOJbI HW KPeCMHEKHCJOTDHI 
onpefeiaeTCA MpHMecbio Oypolt pasHocTH, O6ycNOBMeHHOH HeOAHOpOAHOCTHIO 
3epeH IWHpKOHOMHTAa. 

Ji onpeyesenua coctapa peqKosemesbHol rpynuei P. JI. Bapuuckum 6pi10 
NIPOBEAeHO PEHTTeHOCNeKTPasIbHOe H3yYeHHe PeAKUNX 3eMeMb, BbIJeMeCHHBIX U3 
UMpKOHOJMTAa Tp XMMMYeCKOM aHaH3e. [Ipv 3TOM BbIACHMOCb,  4TO 
KaueCTBeCHHbIM COCTaB H KOJIMYCCTBeHHbI€ COOTHOMICHHA 3uIeEMeHTOB B rpynie 
PeAKUX 3eMCJIb JIA OOCHX Pa3sHOCTeH WHPKOHOUTa OfMHAKOBbI. CofepxKaHue 
OTJCJIBHBIX 3JIEMCHTOB (B BECOBbIX MpoleHTax): CegO3—2,5, Nd2Os—2,0,Sm,03— 
0,7, GdgOs—0,4, Pr,O;—*0,3, LagO3;—0,2. Kpome Toro, B KOJIMYeCTBE COTbIX 
qomeH Mpouenta npucytersyiot Y, Eu, Tb u Dy. Pesyamptatel mepecueta jaH- 
HbIX XHMHYCCKOFO aHaJIM3a MOKa3bIBaIOT, UTO OTHOIWeHHe YHCe ATOMOB KaTHO- 
HOB HM KyCIOpoqa cocrapaset 4:7. [pynnupya KaTHOHbI B COOTBeTCTBMH 


NAG aware 2 


XHMHUYCCKHH COCTAB IMPKOHOMHTA 


N 1 | 2 | m3 | M4 
ATOmupIe g 
Ko MNOHEHTHI ae i de c 2 
Bec.1% & S| g Bec. % 
KaTHO-! KUCJIO- 5 aS 
HbI pon ons 
Nb2O; 3,26) 244 610 |) 2o6| = 
TiO, 31,69} 3966 | 7932 PYM BS, 240, A Ae 
Fe,03 50,49] 686 | 1029 9208 4,60} — 
Al,Og LO) 2200) 300 1,04, — 
MgO OF40\" 4142 AEN) O70 33: : 
ZrOg 32,84] 2665 | 5330 2665 | 31,17] 34,19) 36,33 
U308 itaoys: 04 144 ) 1,70} 4,66 
ThOs 0,58 ie. 44 0,46) 8,33 
= Ce,Os} 6,22) 378 567 | 6,00} 0,32 
CaO 11,05) 1970 | 1970 \ 2552 | 10,79} 8,50) 16,54 
FeO — — — 0,36) 4,72 
MnO 0,06 8 8 | 0,13 —- 
Na,O Onan) AG 60 0,46 — 
SiO, 2,00) — — — 4,50 — 
116 Adis 10f, 3,30] — == = 5,66} 1,70 
2; 99,98; — — | — 100, 20}100 , 06) 100 , O 
Welle BEC 4,237 4,017, 4,47) — 
kK H CmMut 
AuasMTHK WU. VW. Hasapenxo, 1956 r. Ba ihe ?) : 


IIpumeutauue. Ne 1—WupKoHONNT, TeMHO-KOpHUHeBaA 
pasnoctb, Ne 2—yupKonouuT, cBeTio-6ypas pasnoctb, Ne 3— 
pasHOBHAHOCTb ,UMpkemuTa c LleHsona“, Ne 4—CaZrTi,O,. 
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C BEAHYMHOH HOHHOFO pajuyca, upHxojuM kK popmyse AB;O7. Krpynne A otne- 
ceupl Ca, Ce, Na, U, Thu Mn, u x rpynne B—Ti, Zr, Fe®*,Nb,Al u Mg. Yuurpi- 
Baad KOJIMYeCTBCHHYIO POJIb WMPKOHUA M KpaTHOcTb oTHOWeHUA Zr, Ti u Ca (ra6w. 
2), Mbl CUMTAeEM BO3MO2%KHDIM IIPHHATb 3a OOILyIO XMMHUECKYIO (OpMy Jy Wup- 
KoHomuTa CaZrTi,O7. B paccmaTpuBaeMoM cJlyyae pasBepHyTaA PopMyvia WuMp- 
KOHOJIHTA MOKeT ObITh TpefcTaBseHa B cJIeWyIouleM BHJe: 


(Capo,76C€o,15N 0,04U0,02T Ho,01)0,98ZT 1,03 (Tiz,53F€0,27N bo,o9Alo,osMgo,04)2,0107- 


B ta6m. 2 npupeyeHbl pe3sybTAaTb! OMHOTO U3 MATH aHaH30B «WeHOHCKOrO 
wupkesuta» (1,7), HawOomee comocTaBMMble C JIAHHbIMH XMMHYCCKMX aHaJIM30B 
WMpKOHOJNTA. 

CpaBHeHHwe XHMMYeCKOrO cOcTaBa OOOHX MMHepasIOB MOKa3bIBaeT, ITO Mp 
UX HECOMHEHHOM MpHHaeKHOCTH K OJHOMY MHHepaJIbHOMY BUY, “UMPKeJUT» 
Baska uv CMuta oTsMuaerca Tipexke BceroO NOBbIMICHHBIM COepxKaHHeM ypaHa 
wu TOpHA (B CymMe jlo 13—21%) ucooTBeTcTBeHHO Gosee HU3KUM KOJIMYECTBOM pes- 
KUX 3eMemb (0,3—4,0%) u Kanbuua (7—9%). CreqoBaTebHO MOXKHO BbIJeIUTb 
Be Pa3HOCTH UWMPKOHOHTA: PeAKO3eMeJIbHYIO HM YypaHO-TOpHeByn. 

Jla6opatopHai MuHepasiorHH Hu TreoxumMun Tloctynusio 


PeAKHX 9/1eMeHTOB 7 V 1956 
Axkajlemuu HayK CCCP 


UWMTHPOBAHHAA JIMNTEPATYPA 


tT. Heua, 9. Loua wu gp., Cuctema munepanoruy, 1, 2- nonyrom, WI, . 198). 
*G S. Blake, H. Smith, Min. Mag., 16, Ne 77 (1913). 


Jorkuann AKkanemun Hayk CCCP 
1956. Tom 110, N85 


MOYBOBEXTEHHE 


B. A. YEPHOB, H. H. BEJIAEBA u B. C. MAKCHMOBA 


O CKOPOCTH PEAKHHH 3AMEULEHHA B PJIHHE MOPrJIOWU,EHHbIX 
HOHOB BOJOPOAA HOHAMH AJIFOMHHHSA 


(ITpedcmasaexo axademuxom H. B. Tropunvim 31 VIT 1956) 


B Hammx pa6orax (1,9) Ha OcHOBaHHH MHOrouNCeHHBIX AMTepaTypHBIXx 
M COOCTBEHHBIX SKCIEPHMCHTAJIbHbIX JAHHbIX Mbl PHIM K 3aKJIOUeHMIO, UTO 
KMCJIOTHOCTbh IIPHPOAHbIX KPaCHO3CMOB H OOJDINMHCTBA MOA30NMCTHIX TOUB 
oOyCJIOBeHa B OCHOBHOM HaJIM4YHeM B HUX B MOFOMEHHOM COCTOAHHM HOHOB altio- 
MHHUA. OOMeHHAd KUCMOTHOCTS NOUB, JMMEHHbIX MOPIONLeHHbIX KATHOHOB TyTeM 
o6padorkn ux 0,05 4 pactBopom HCl usu nocpegcrsom seKTpofuanusa, TakxKe 
OOYCOBIeHa B OCHOBHOM MOPJIOWeCHHbIMH WOHAaMM aJIIOMHHMA. 

Tlousa, HacbilleHHad HOHAaMM BOAOpOMa, HAXOAUTCA B HeycTOMUHBOM CocTOs- 
HWM H C TeYeHHeM BpeMeHH NepexogUT B Oosee ycTOHYMBOe COCTOAHHe — Hacpi- 
WeHHOH HOHaMH aJIIOMMHHA 0 cylemyromen cxeme: 31TH + AI(OH)s=H3Al + 
-+3H,0. 

JipyruMu ciOBaMu, B MOUBaX, HACHINICHHbIX HOHaMH BOJOposa, mpoucxo- 
AMT peakIMa 3aMenleHHA acopOHpOBaHHbIX HOHOB BOJOpOsa HOHAMH aJIIOMHHHA. 

B wHactTosmeli KpaTKOH pa6oTe MbI TIpHBeyeM aHHble: 

a) 06 H3Me€HEHHM BO BPCMeEHH CKOPOCTH peak 3aMeLeHHA B ryiMHe Worso- 
ICHHbIX HOHOB BOJOpOfa HOHaMH aJHOMMHUA; 

6) O BAMAHHM TeMMepaTypbl HW cmoco6a yasleHua H3 Hee MOPOMeHHbIX Ka- 
THOHOB Ha CKOPOCTb peak 3aMeleHHa. 

B Kkayectpe oObekTa HcculeqOBaHuA Oblsia B3ATa ruiMHa (AcKaHreJb), UMerO- 
lad MO CpaBHeHMI0 C JIPyrHMU aJOMOCHIMKaTaMH BbICOKYIO CMKOCTb MOTsJONLe- 
Husa. Hapecka riMHbl HECKObKO pa3 OOpadaTpIBamacb 1,0 x pacrsopom HCl, 
a 3aTeM Tlocsle OTMbIBaHUuA OT CBOGOAHOM HCl o6pa6arpiBasacp 1,0 x pacrBopom 
KCl — ua HemeyieHHO, HM TOcNe TOTO HAM MHOTO CpoKa BbIepKUBAHUA ee 
B Boye. B dpusmpTpate KCl onpefenanuch: OOulad THTPUpHaA KHCJOTHOCTh, CO- 
Jlep2KaHve asIOMMHMA KOJOpUMeTpHyeCKH HU 3HaveHuA pH NoTeHuMOMeTpuyecKH 
CO CTCKJIAHHbIM 3u1eKTpOJOM. KOoHeHTpaluA WMOHOB BOJOpOfa BbHIMHCAAACb 
10 pa3sHOCTH MexK]y OOWlel THTPHPHOM KHCJOTHOCTbIO MK CONepKaHHeM aJIOMH- 
nua. TIpouesypa OTMbIBaHua PIMHbI OT H38O6bITKa CBOOOMHOM KUCOTHI A OOpaoor- 
Ka ee pacrsopom KCl npopogusacb Kak MOKHO OpicTpee NPM HCHOJb380BaHHu 
HeHTPUPyrH UV CreuMaIbHO M3POTOBJeHHEIX CTakaHunkos. Ha puc. | n300paxkeHbI 
Tpaduyecku JlaHHple, MOyyeHHbIe C OOpasilaMH [JIMHbI, BbIJepxAKHBABIUUMUCA 
B BOJe pu Temmepatype 50°. ; 

B (upTpate, NoyYeHHOM HeMe{WeEHHO oce OOpaoorKH TvIMHbI KMCHOTON, 
HafiqeHo 90,6% vonos Bogopoya vu 9,4% woHOB aiomuHua. B 9TOM xe TIMHe, 
XpaHMBllelca B BOJe B TeyeHue | v2 YacOB, OTHOIMeHHe HOHOB BOMOPOa kK HOHAM 
AJOMUHUA B MOPJIOUIGHHOM COCTOAHHH ObIJIO COOTBETCTBEHHO PpaBHO BeJIMYMHE 
6,1 u 4,2. Takum o6pa3om, B rvIMHe, HCKYCCTBEHHO HaCbIIeHHOH HOHaMH BOOpo- 
jla nytem o6paGorxy ee 1,0 4 pactsopom HCl B HavasbHbiit NepHO BpeMeHHM MOHbI 
BOMOPOAa C OYEHb OOO CKOPOCTHIO 3aMeIaIOTCH MOHAMM aJIOMMHH A. Ilo- 
9TOMY, ECAH Obl ONepallWio OTMBIBAHMA TMH! OT CBOOOMHOM CO/AHOM KHCJIOTHI 
vu oOpaborky ee pacrsopom KCl ygamocb ocyulecTBUTb OpicTpee (1—2 munyr), 
TO B pacTBOpe XJIOpHCTOrO KaJIMA MbIl BepOATHO Hallini 6bl TOJIbKO HOHbI 
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Boqopoya. [pu BpijepxkHBaHHH OOpasila IMHbI B TeYeHHe 44 yacoB BeHIHH4| 
H/Al cranoputca MeHee e/HHMIUBI. | 

V3 dopmpl KpuBoli puc. | BUAHO, YTO CKOPOCTb peakItHH 3aMeLIeCHHA MOHOB | 
BOJOpoa HOHAMH aJIOMMHHA TOCTeMeHHO yMeHbINaeTCA, YTO MOXKHO oObs- | 
CHHTb HeOAMHAaKOBOH SHEPrvell CBASH PaSMHUHbIX PPyNN BOMOPOAHBIX MOHOB | 
C KOJIJIOMHbIMM YaCTHIaMH MOUBBI. 

Cam baxt Hamuuus B puETpate KC] npaktTuyecku WIM TOAbKO OMHUX HOH OB) 
BOMOpOLa WIM OLHOBpeMeHHO MOHOB BOMOpPOAa H HOHOB aJIOMMHMA B pasJIM” 
HOM COOTHOICHHH CJIYXKHT OCHOBAHHeM JIA CNeflyroulero 3aKJOUeCHHA. Comsa- 


=) 


o 0 #0. 6 400 G 20 3 40 Bae. 


bpema beidepkubanun 2nunel Gpema boidepHuBanuR eAuHol 


Pue. 1 Pue. 2 


Puc. 1. M3menenne Beruynnbl H/Al 8 3aBucuMocrTH OT BpeMeHH BbIjlepKHBa- 
HMA B Boe mpH 50° 

Puc, 2. U3menenve Beruuunb! H/Al B 3aBucumocTu oT TeMMepatypbl H Bpe- 

MeHH BbiqepxKuBaHHA, J —npu 20°, 2—mnpu 35°, 3 —npu 50°, 4— mpu 70° 


Had KUCOTa, OOpasoBaBllaAcA Np B3aNMOJeHCTBUM TIMHbI Cc pacTBopom KCI, 
B pe3yJIbTaTe BTOPHYHON peakUHH He MepeBosNa B pacCTBOP MOHBI aJIOMHHUA. 
B pacrsop KCl nepexoguT TobKO aJIOMMHMH, HaXOJMBLUMHCA B OOMeHHOM Cco- 
CTOAHUM B TIHHE elle JO B8aMMOJecTBHA ee c pactBopom KC]. O6menuple Ka- 
TuoHp! Al o6pas0Basucb B H-ranue mpH ee BbiqepxuBaHuNH. Ilostomy vem Joubue 
BPeCMA BbIJepXMBAHHA TVIMHbI, TEM OOJIbWIe AIOMHHMA NWepexouT B pacTBop 
KCl. Hexoroppie Ke aBToppl cunTaioT, uTo HoHbI Al nepexogat B pactsop KCl 
He B pesyJbTaTe OOMeHa KATHOHOB Kasia pacTBopa Ha HoHbI Al, Haxofameca 
B TlOFJIONLEHHOM COCTOAHHN B TVIMHe, a BCJeACTBHe paspyileHHA MUHepasoB rin- 
HbI B Tipowecce B3avMofelicTBua ee c pactBopom KCl. 

Mp usyuuain ckopocTb peakunu ITH—I13;Al npu pasnuunoit temmepatype. 
Tlonyyenuple ananuTMueckve JaHHble U300paxKeHbl rpaPuyecku B BUe KPHBbIX 
Ha pwc. 2. U3 dopMbl KpMBbIX culeLyeT, 4YTO MeExKAY U3MeHeHHeM OTHOMeHNA 
H/Al 8 raune 4 BpeMenem ee BEIep2xKUBaHHA Ip BCeX H3YUeCHHBIX TemmepaTypax 
cymlecTByeT TrunepOoMueckad 3aBMCHMOCTb. CkopocTb peakUMH 3aMelnleHua 
VOHOB BOMOpOfa B PIMHaX, CCTECTBEHHO, CHJIbHO YBeMMYMBAeTCA C MOBbILCHHeM 
TeMMepaTyPpbl. 

IIpeqcrapiano Combo UHTepec IIpurOTOBUTh TY 2Ke TMHY, HacpineHHy1o 
MOHAMH BOLOpOfa TaKHM OOpa3oM, UTOObI TipH ee HAaCbINLeHHH BMeCcTe C TOro- 
IMCHHBIMH KaTHOHAMH He yfaAJIMCb MOJYTOPHbIC OKMCIIbI H U3YIMTb CKOPOCTh 
peakUMi 3aMelleHHA B TaKOM OOpasiie ruiuHbl. Jia STOrO Mbl HaCbIMaIM rMHy 
MOHAMM BOLOpoLa, MyTeM MponyckaHA B Bue CycneH3sHu yepes H-cmoyry. CKxo- 
PpOCTh peakIWH saMeleHHA JIA STOO OOpasila riMHbI H8yyeHa pH Temmepa- 
ype 70" 
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Ha pue. 3 npuBexenpl Jannpie Jia OANOli H TOL »xe PIHHbI, HOJYYCHHOU ABy- 
Ma cnocoOamu. MbI BHM, YTO peaKUA 3aMelleHust HOHOB BOLOpoa MOHaMU 
AJOMMHMA B PIHHe, IpolyujenHon uepes H-cmouy, nporeKkaer c Ooupuleli CKO- 
PpOCcTbIO. 

Kpome Toro Hamu usy4yeHoO u3MeHeHnHe BetuuuHD! H/Al B H-rauue, nomyuennoit 
TOJIbKO UTO YKa3aHHbIM MeTOJOM, B 3ABHCHMOCTH OT TemMepaTypbl pH ee Bplep- 
*KHBaHHH B Teyenue 3 yac. (cM. puc. 4). Kak BHHO 43 KpHBO! puc. 4, pH BBI- 
HepKUBAaHHH TWH! pH Temuepatype 20° KomMUeCTBO TOrJOMLeHHbIX HOHOB 
BOOpOfa B Heli B TPH pasa MpeBbllaeT COJepxXAaHNe HOHOB asOMHHMA, a pH 


| | 3 ' | 0b 
Se 2 
= => 5b 
/ 2 : 
9 0 
ie. 6 8 vac a ys e CO eG 
penn beidephubanua enue) — lemnepamypa Coidepubanun 
Puce. 3 Puc, 4 


Puce. 3. Hsmenenne sesnunubt H/Al pB 3aBucumocrH oT BpeMeHH 4H crocoéa 
HaCbIMeHHA IHHbI 1—o6pa6otana 1 x HCl. 2—mnponymena uepes H-cmosry 


Puc. 4. Y3menenve sennuunpt H/Al B 3apncumoctu oT tTemmepatyppl. Tanna 
mponyujena Yepes H-cmomy,Bpema BbiepxKuBaHHA 3 Yaca 


Temnepatype 100° cojepoxxaHve HOHOB BOJOpOsa B YeTHIPe pasa MeHbILe, ¥eM 
HOHOB aJIKOMHHHA. 

Heo6xouMo OTMeTHTb, YTO pH nomyyeHuu H-ranupl nocmweqHHM MeTOOM 
TOJIbKO YaCTb €€ TMOPJIOMCHHbIX KATHOHOB OblJia 3aMelleHa HOHAMH BOMOposa. 
EcuiM Ke HOHAMH BOOpOsa Obl Obl 3AMeHEHH! BCE TMOPJIOMICHHbIe KATHOHDI CKO- 
pocTb mocuefyromleH peakUMM 3aMeleHHA HOHOB BOJOpORa HOHAMH AJIIOMHHHA 
Oplia Obl eme Oovsbien. 

Ha ccHOBaHHH NpOBeeHHbIX OMbITOB C PIMHOH BPA, JIM MOXKHO COMHEBATLCA 
B TOM, 4TO OOMeHHAA KUCJIOTHOCTh IIPHpOHbIX KHCJbIX NOASONMCTHIX TOUB 
MW KpacCHO3eMOB OOyCJIOBJIeHa B OCHOBHOM HOHAMH aJIIOMHHMS. 

Tlocrynuao 


5 V 1956 
UMTHPOBAHHASA JIMTEPATYPA 


1B. A. Yepuos, O npupoxe nowweHHoh kKucnorHocta, M3gz. AH CCCP, 1947. 
B. A. Uepuos, Jl. Il. Kucauubua, [lousosefenne, Ne 3, 7 (1955). 
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Joxrzagn AkawemMun nayr CCCP 
1956. Tom 110, Ne 5 


FHCTOJMOCHA 


B. B. BHHOPrPAOB 


K BONPOCY O TIPOHCXO)KXEHHH WH ®YHKUWH TYUHbIX KJIETOK 
CTYMEHMCTOH TKAHH NYNOBHHbI YEJIOBEKA 


(ITpedcmaeaeno axademuxom H. H. Anuuxosom 18 V 1956) 


IIponcxomenne H (yHKUHA TYYHbIX KJIeTOK, HeCMOTPsA Ha 3HaUHTeNbHOe 
4HCO paooT, NOCBALLEHHBIX STOMY BONIpOcy, AO HacTOAMerO BpeMeHH OCTAaIOTCA 
BbIACHEHHBIMH He MOJHOCTHIO. BpicKa3biBaJIMCb MH€HHA O IPOKCXOMKCHHH HX OT 
Pa3JIMGHBIX KJICTOK COCAHHHTCJIbHOH TKAHH, OT MbIINCUHbIX KJIC€TOK, JIHMOILH- 
TOB, Oas0@HJIOB H OT KIeTOK MeseHXuMbI. IIpu usyyeHuH pM MOMOLIA FucTo- 
XMMVYCCKHX METOOB THaJIyPpOHOBOH KHCJIOTbI yMOUHOrO KaHaTHKa YeIOBeKAa 
HaMH Obl MpocsexKeH Mpoecc OOpas0BaHHA TYYHBIX KJIETOK H MOJIYYeHbI aHHbI!e, 
NOSBOJIAIOULHE B H3BECTHOH Mepe CYJHTb O HX (PYHKIUHH. 

Matepuan cbukcuposasica B 1%-M pacTBOpe OCHOBHOTO yKCyCHOrO CBHHIAa 
Ha 8%-M cbopMauiHHe HH BO,O%-M pacTBOpe yKCYCHOM KUCOTHI Ha 8%-M qop- 
mMasiuHe. I] pHroToBJIeHHble Cpe3bl OKpalliMBaucb oO cmocoby Xsasusma, asyp-Il- 
3903HHOM, TOJIYHHHOBbIM CHHHM H 2KeJIe3HbIM TeMaTOKCHIHHOM Tenjenralna. 

Ha monepeuubix H NpOOJIbHbIX Cpe3aX NYMOBHHbI MOXKHO BHCTb 3HaAdHTeIIb- 
HOe YHCJIO TYYHbIX KJIETOK C XAapaKTePHOH 3ePHHCTOCThIO, JarouleH MeTaxXpOMa- 
THYeCKOe OKPaIMBaHHe C a3yYPpOM, TOJIYHMHOBbIM CHHHM HW Kpacamlelica m0 
cnoco6Oy Xsama. [pu fqeTasIbHOM H3y4eHHH TpenapaTosw yyaeTcaA NOCMeOBAaTeWb- 
HO IIpOCJeJUTb BeCb Iipouecc COpas0BaHuA TYTHBIX KJICTOK. 

Ha oOcHOBaHHM Hallux HaOsIOeHuN y Hac COMKUNOCh IipescTaBseHHe, YTO 
TYUHbIC KJIETKH Pa3BHBaIOTCH H3 CBOOOJIHbIX KJICTOUHbIX SJIEMCHTOB, PacmoJo- 
XKCHHBIX B AJBCHTHIMH MYNOUHbIX COCYJOB, FIaBHbIM OOpa3s0M B aj[BeHTHILMH 
apTepHl. OTH HCXOJHbIC KJIETOUHBIC JJIEMCHTbI HMCIOT OKPYTJLY1O WIM HECKOJIbKO 
BbITAHYTY!0 (POpMY, OHO WIM pexe [Ba Apa OKpyrioh un OoOOoBUAHOK PopMHl, 
c raibl6kamMu xpoMatTuka uw 1—2 syppuuKkamyu. IIpu oKpacke %xese3HbIM TeMaTO- 
KCuIMHOM Telijenraliva ux Apa KpacaTca ropa3jo HHTCHCHBHEee, 4em Apa c:puO- 
poOmactos. L[uTomma3Ma 23THX KJICTOK He COJepxKUT SeEPHHCTOCTH, XapaKTepHOH 
WIA TYYHbIX KIeTOK. MHorja 9TH KJIETOUHbIC IJIEMCHTHI PacMOMaraiwoTcsA WesIbIM 
rpynmmamu. B Hux HepeyKO yaeTCA BUJeTb KAPTHHbI MUTO3A, MaxKe B MYNOBHHE 
HOBOPO2KJ[CHHEIX. 

I]ponecc 06pa30BaHHsl TYYHDIX KJICETOK 3 OMMCbIBaeMbIX KJICTOUHBIX IJICMCH- 
TOB HauHHaeTCA C NOABJICHHA B UX WUTOMMA3Me S3eEPHUCTOCTH, JlalouleH yMepeH- 
HYIO MeTaxpoOMas3uHiI0 HM Kpacsmelica cnaOo No cnocoby Xsuma. Hakonnenue 3ep- 
HAMCTOCTH Yale HAYHHACTCH B OKOTOARepHOU 30He. []ocreneHHO 4HCIO 3epeH Ha- 
pactaeT, OHH OKpaluuBaloTca Ooee HHTeHCHBHO. Ha sToH craquu POpMUpoBaHHA 
TYYHBIX KJIeETOK B HUX elle HaOmOfaeTCA JemeHve lyTeM MuTOsAa. CrejyeT Oro- 
BOPHTb, UTO HAKOMNJIeHHe MCTAXPOMATHYECKONM CyOCTAaHILMH B KJIETKE MOXKET MPO- 
UCXOJUTb He TOJIbKO B (OpMe 3epeH; MbI HaOWOMasIM TakxKe NOABeHNe BHayaJe 
qudbby3Horo OKpaliMBaHun WHTOMIasMbI KJICTOK C MOCIeYIOUIMM OOpasoBaHvHem 
XapakTepHolt 3epHucTocTu. Ha ocHOBaHHH FHCTOXMMHYCCKHX peakUMH Ha KHCJIBIC 
MYyKONOIHCaXapHbl C WapaJJesIbHbIM PEPMCHTATHBHBIM KOHTPOJIeM THaJIyPOHH- 
jla30H MOMKHO C JOCTATOUHOKM YBEPpeCHHOCTbIO YTBEP2K]aTb, YTO B COCTAB 3EPHHCTO- 
CTH TYYHbIX KJICTOK BXOJMT BbICOKOMOMMepHad THaslyPpOHOBaA KHCJIOTa, TOU- 
Hee, ee GemKoBoe coequHeHve. BosmoxKHO, YTO HaKOMeHHe THaJlypOHOBOH 
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KUCJIOTHI B (OPMHPYIOWWHXCA TYYHBIX KeTKAX MPOHCXORHT B pesyJbTaTe ee 
CHHTe€3a B ILHTOMIa3Me 9THX KJICTOK. 

@opMuUpylouHecA TYIHBIC KIETKH MHPpUpYIOT U3 OKOJIOCOCYAMCTON 3OHbI B 
Nepu@upHyeckue OTMeMbl BAPTOHOBA CTYMHA, Te yAaeTCH HaOMOAaTb TaBHbIM 
o6pa30M yxke ccbOpMHpoBaHHble TYYHbIe KeTKH. OHM HMeIOT OKPYTvlyio, BbITA- 
HYTYIO WIM HeMpaBHJIbHy!o OTpocTuaTyio copmy. KomnuecTBo 3epHHCTOCTH B UX 
IHTOMNASMe PpasIHYHO: OT HeOOMbUIOFO YHCJIa JOBOJIbDHO KPYNHBIX 3epeH, PbIXJIO 
pa3OpocaHHbIxX B MpoToMasMe, JO 3HaYHTeIbHOrO KOJIMYECTBAa HX, CIVJIOWIb 3a- 
TOJIHAOWAX BCIO WHTOMMasMy. IIpH 9TOM BOKpYr Apa, Kak MpaBHO, paciowo- 
*KeHa 30Ha WMTOMMIA3MbI, MOUTH JMUIeHHad 3epHucTocTH. JleneHua BHOTHe ccop- 
MMPOBaHHbIX TYYHbIX KJICTOK HaM HaOJOaTb He yaJOcb. 

Tloqo6upiii nyTb O6pa3s0BaHHA TYTHBIX KJI€TOK B Apyrux BUAax COeAMHUTEMb- 
HOH TKaHM OMMCaH B paye paooT (4, °). 

B oOpasopaBluiuxcd TYYHBIX KIeTKAaX HaOsOaeTcH CBOeOOpasHbIi Mpowecc 
CeKPeILHH THAJIYPOHOBOH KUCJIOTbI B M@XKYTOUHOE BeMeCTBO. OTOT MpoOlecc CBoe- 
OOpa3sHOl CEKPeMHH MOXKET NPHBECTH K NOJIHOMY pacMayy KJIETKH C BbI,eeHHeM 
BCeH MacCbI 3epHUcTOcTH. B TakHX CJy4aAX MOKHO BUeTh rOJIble MAKHOTHYECKHE 
Apa, Je@Kaulue Cpe CKONMCHHH rHaypOHOBOH KHCWOTHI. IlosxKe pacnaawrTca 
HW OHM. 

Cekpelua MYKOHJHOrO BellecTBa B BAPTOHOBOM CTY/{He IYNOBHHBI Ye/OBeKa 
Opa Jia PuSpo6snacTow onucana M. SH. Jlepunok (3). Oqnako B TocweqHHe 
MCCHI[bl SMOPHOHAMbHOrO HepHoxa (:puOpoOuacThl YTPayMBaioT CMOCOOHOCTD Ce- 
KpellHH MykKOHHOK CyOcTaHuHH. Ilostomy oOpas0BaHHe 3HaYHTeJIbHbIX CKOMe- 
HMM THaypOHOBOM KHCJIOTbI B BAapTOHOBOM CTY){He MyMOBHHbI K KOHILY YTpoo- 
HOrO pa3sBHTHA (HE XapaKTepHbIX JIA Oomee paHHuX MeCAIIeB OepemMeHHOCcTH) 
MOXET ObITb OTHECEHO B OCHOBHOM 3a CUCT TYUHBIX KJIETOK, OOpas0BaHue UV pa3- 
MHOXKEHHE KOTOPbIX HHTCHCHBHO pOfommKaeTCA JO CaMoro pOxKeHHA peOeuKa. 
OTH JIAHHbIe TOHOCThIO COrmacyloTcsH C BbIBOAaMH Palins (°). 

CneyyeT 3aMeTHTb, YTO MpoMeccbl CHHTe3a H CeKpellHH YTHaJTypOHOBOH KuC- 
JIOTbI TYYHBIMH KJIETKAMH HE Bcerja CreyIoT Apyr 3a ypyrom. MoxKuo nadsto- 
WaTb C€KpelHio HW faxKe MOHbIN pacajl KJIETKH C BbIJeJICHHEM 3€PHHCTHIX MACC, 
KOTOPBIe TAKXKE CHOCOOHHI OOPasOBbIBATb OOJbIUIHe CKOMJCHHA, HO HE jlawT Xa- 
PaKTepPHbIX JVI BhICOKONONMMepHOU THaJYpOHOBOM KUCJOTH! THCTOXHMHYeCCKUX 
peakunit. OOpacnenHe MOAOOHbIM (pakKTaM MOXKHO, TIO Hallie@My MHeHHIO, HaliTH 
B TIpe{NOJIOXKEHHH, ITO KJIETKA HAYMHAET MO], BIMAHHEM KAKUX-TO ele HEM3BeCT- 
HbIX HAM IIPHUMH CCKPeTHPOBATH UH JlaxKe pacnayaTbcA paHbile, YM 3aKOHUHTCH 
CHHTe3 O€JIKOBOrO KOMIIVJIEKCa FHA yPpOHOBOM KHCJIOTHI. 

TakuM oOpa3soM, B CTYJeHHCTOH TKAHH NYNOBHHbI YeOBeKa TYFHbIC KJICETKY 
oOpasyiorcsd H3 Malo WudpepeHUUpOBaHHbIX CBOOOAHBIX KJICTOUHbIX 3JIEMeCHTOB, 
PpacnOJIOMKeHHbIX B aBEHTHUMH NyNOuHBIxX cocyyoB. BnowHe qonycTumo mpex- 
TIOJIOMKEHHE, UTO STH KJIETKH ABJIAIOTCA OCOOCOOJECHHbIMH 3JIEMeCHTAMH, BbIJeJIMB- 
INMMHCA 13 BHeEsIMOpHOOMACTHYeCKOH MeC3CHXUMbI Ha paHHUX 3Tamax 3sMOpuore- 
He3a. Ha ocHOBaHHM HaliMxX HaOMOJeHHH MOXKHO NONaraTb, YTO TYYHBIM KJeT- 
KaM IIPHHajIe%KUT OCHOBHAA, CCIM HE HCKJIOUMTeIbHat, POIb B OOpasoBaHHH 
rHaJlyPOHOBOH KUMCJIOTbI BAaPTOHOBa CTYJHA MYNOBHHbI YeOBeKa B MoceqHVe 
MeCAIbl BHYTPHyTpoOOHOrO pasBuTHA. BUOHe BO3MOXKHO, YTO OOpasoBaHHe rva- 
JIYPOHOBOH KUCJIOTHI B J[PyrHX BUaX COEAMHUTeIbHOM TKAHH Take MpoHcxo- 
IMT 3a CUeT TYUHBIX KJIETOK. 


Hosocu6upeKuit Ilocrynuao 
rocyapCTBeHHbIM MeMUKHCKHH HHCTHTYT 16 IV 1956 
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Hornayn Akanemun way kK CCCP 
1956. Tom 110, Ni 5 


PHCTOJOLH 91 


Pr. A. HEBMbIBAKA 


OB YYACTHH BETETATHBHbIX HEPBOB B HHHEPBAILHH 
COMATHYECKHX MbIWM Y AHHEJIN] 


(ITpedcmaeazeno axademuxom JI. A. Op6eau 5 V 1956) 


Y2Ke [[ABHO YCTaHOBJICHO yuacTHeE BereTaTHBHBIX HePBOB B HHHepBalHH CKe- 
JI€THBIX Mb (°). OtHAKO Mopdouornyeckue CBA3H BereTaTHBHO HepBHOH cHé 
CTEMbI C COMATHYECKOH MyCKyJlaTYpOlH OCTaIoTCH MaJiO BbINCHeHHBIMH. MoxKHo 
COCJIATbCA 3€Cb HUIb Ha paooty C. NM. [InotuuKkoson (4), rucromoruyecku ycra- 
HOBUBUIeH y JM4MHKH Aeschna pacnpoctpaneHne BeTBeli HeMapHoro HepBa, IpH- 
HajwwiekKallerO K BereTaTHBHOMY 
OTe y HepBHOW CHCTeMbI, Ha 
MDILLMbI TeJia. 

B uHacTosmel cTaTbe IlpHBo- 
WATCH HEKOTOPbI€ HOBbIe J{aHHBIe, 
NOSBOAIOMHe YOeAHTHCA B HaJH- 
UHH HeMOCpeCTBeCHHbIX CBa<3elt 
BereTaTHBHOrO OTeJIa HEPBHOH CH- 
CTeEMbI C COMATHYUCCKUMH MBIIUMLAaMH 
y WOwyeBoro 4epBx. ITH jlaHHbIe 
ObIIH MOJyYeHbI Mp UsyyeHHH 
HepBHOH cucTempl y Allolobophora 
caliginosa. 

Kak H38BeCTHO, Nepe/HHu KO- 
Hell OplomHOH WenOuKH Ox ]eBo- 
rO 4YepBA, KOTOPbIM HOCHT Ha3Ba- 
HHe MOArOTOUHOrO TaHrausa, pa3- 
JBavBaeTCA Ha [Ba TAKA (KOH- 
HEKTHBbI), KOTOPbI€ HallpaBJIAIOTCA 
WOp3aJIbHO. H Bepey, KOCO OXBa- 
TbIBAA PIOTKY Cc OoKoB. Hay ruor- 
KOM 3TH KOHHEKTHBbI BCTYIaioT B 
HarvioTOuHbIt TaHryiM“H mpeycras- 
penoniAn coboi0 napuoe oO pasona- Puc. 1. Mectonosioxenve OKOJOPIOTOUNBIX TaHr- 
HHe, pacnoylararomleecaA MejHaJIbHO 


yiweB. H2— HayrNOTOUHbIM ranranu, ne —nof- 
OT KOHHeKTHB. Jianpiie Buepex OT = ryorounbiii ranranli, 02 — oKouornoTouNbili ranr- 
KOHHCKTHB HallpaBJAIOTCA ABa JIMM, K — KOHHCKTHBbI 


JJOBOJIbHO TOJICTbIX HEPBHbIX CTBO- 

la, TIpeACTaBJAIOWNMX COOOIO aHATOMMYECKH TIPAMOe NpOLOsKeHUe KOHHCKTHB. 
ene CTBOJIbI 3ATCM Pa3BETBIAIOTCA Ha HECKOJIbKO HEPBHbIX BeTBEH, TePAIOLWLUXCA 
Ha TlepeyHeM KOHLe Tea. 

Ilo 60kaM OT KOHHEKTHB paciOjlaraiwoTcaA CKOMJICHHA HePBHbIX KJICTOK, 
BbITAHYTHIC BOJIb KOHHEKTHB, H CBA3AHbI C HAMM paAqOM nepempryeK. Muoro- 
YHCJICHHbIC ~HeEPBHbIe MYIKH OTXOJAT OT ITMX KJIETOUHDIX CKONMJICHHH K NMepej- 
HeEMY OTJeJly MHULCBAPHTeNbHOrO TpakTa. 

STO KETOUHOE CKOMJICHHE BO3JI€ KOHHEKTHB ObIIO oOHap yxKeHO ene B 1847 r.(°) 
H ObINIO Ha3BaHO «rIOTOUHDIM coeTeHHem». B jlasbHeEHWeM NOABKICA pay paoor, 
NOATBEPKAaBLUHX HamwyNe sTorO cmwseTeHuA. Ona us moceqHux pador o 
ero aHaTOMH¥eCKOM cTpoeHHu onyOmuKoBaHa B 1944 1. (°). 
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Jlatb NOJIHY!O KapTHHY MECTOTOJIOMKCHHA UH (pOpMbI 9THX CIIVJICTCHHH IIpeCTa- 
BJIACT HEMAJIBIC 3ATPYTHCHHA. VW ua TIPOJOJIBHbIX, H Ha NOMePCdHbIxX CcepHAX Cpe- 
30B 3TH HEPBHBIe o0pa3s0BaHia OKa3bIBaIOTCA B KOCOM Pa3pes3e. K TOMY 2KEe ECLle 


WX (popMa, a waCTHYHO HW MOMORKeHHE IO OTHOIMICHHIO K KOHHEKTHBaM, TOJTJIO- | 
TOYHOMY HW HafrvIOTOUHOMY TaHrJIMWAM 3aBHCAT OT CTeNe€HH COKpalleHiaA Wepey- | 


Hero KOHLa Tesla YepBA TIpH PUKcaLMH. . 
Boviee MOMHOe NpeACTAaBJIeEHHe O CTPOCHHH 9THX CKOMJICHHH, KOTOPbIe BIOJIHE 


3aCJIYKHBAIOT HA3SBAHHA PaHTVIHe€B, MOXKHO TOJYUHTb Ha OKPalleHHbIx MeTHJIC- 
HOBOM CHHbKOHM TOTAJIbHbIX 


upenapatax. Mbt M3roros-- 
JIAJIM TaKMe ipenapartl, pa3- 
pesad lepeqHHH KOHEI KOxK- 
HO-MbIIeYHOrO Melika Yep- 
BA 110 CpeHeH JIMHHH BYOJIb 
CNMHHOH MOBepXHOCTH H pa3- 
BepTbIBad ero, a 3aTeM yJa- 
JIAJIM MMUeBAapHTeJIbHbIM Ka- 
HaJl HW IpOH3BOHJIM OKpacky 
MeTHJIGCHOBOH CHHBKOH. IIpu 
3TOM Ha pasBepHYTOM KOxK- 
HO-MbIII€C4YHOM MeLIKe OTYeT- 
JIMBO BbICTyMa1oT OpromHas 
wenouka, MOrOTOUHbIN 
HafPJIOTOUHbIN TaHrivH U 
CBA3bIBAIOUIMe HX KOHHCKTH- 
Bbl. B yauHbix cuyyaax 
IIpH 9TOM MOXKHO BHAeTb Ha 
lipenapatTe MOOxKeHHe OKO- 
: JIOPJIOTOUHBIX PaHrJIHeB, CBA- 


3H HX C KOHHCKTHBaMH H Jla- 

; f TepaJIbHO OTXOALMLMe OT HHX 

HepBbl. KOHeYHO, B3aHMHOe 

} pacioyloxeHne H (popMa BCcex 
\ 9THX OOpasoBaHHi Ha Tpe- 
\ nlapaTeé B 8Ha4HTeJIbHOM 
{ Mepe 3aBHCAT OT cTeneHu u 


p ‘ HampaBJIeHHA  pacTs*KeHHH 
HikCs AE Tipe HEPBHble KJICETKH U3 MpaBoro OKOJOPOTOU- 
Hero ranriHa. Okpacka MeTHJIeHOBOM CHHDbKol. Sapnco- KOMHO-MbIINCTHOrO MeILIKa 
BaHO MPH MOMOMM pHCoBaIbHOrO anmapata pH UpeilapoBke. 

K coxkaJleHHio, pu Ta- 
KOM cmocoOe lpelapoOBKH He yyaeTCA COXpaHuTb Ha MpenmapatTe cBaseli 9TUXx 
raHrJIMeB C Nepe HAM OTAEJIOM MHMMeEBapHTeIbHOrO TpakTa, TaK Kak OH IPH 3TOM 
yansnetca. Jd BbHIABJIGCHHA TakKHX CBA3eH Mbl UPMMeHSJIM MHbIe CMOCOOBI 
MpelapOBKH, COXpaHAA CTCHKY MMMeBAapHTebHOrO TpakTa HU yaaa CTCHKY 
KOXKHO-MBIIMeCUHOPO MELLIKA. 

MecronosoxXeHHe OKOJIOPJIOTOUHBIX TaHrMeB UpeycraBleHo cxemaTHyecku 
Ha puc. 1, KoTOpbii CocTaBJIeH Ha OCHOBaHHH U3y4eHHA 3HaYMTeMbHOrO UNCIA 
OKPpalll@HHbIX METHJICHOBOM CHHbKOM penapaTos. Ha cxeme MoKa3aHbl TOJbKO 
CBASH TaHrJIWeB C KOHHCKTHBaMH; OTXOJALLMe OT TaHrHeB OOKOBbIe HEPBbI He 
usoOpaxenbl. Ha nauiMxX WpenapaTax MOxKHO BHJeTb, YTO OKOMOPNOTOUHBIe 
PaHlIMM COMepKaT 3HAYHTeIbHOE KOJIMYECTBO HEPBHBIX KJCTOK pasHoii (popMn, 
KOTOPbl€ MOCbIIalOT CBOH OTPOCTKH B Pa3JIMGHbIX HallpaBJICHHAX: MW Ha Mepupe- 
puto, H B KOHHCKTHBBI, B KOTOPHIX OHH IIPpOCe@KMBAIOTCA KaK B HallpaBJieHHH Hall- 
rIOTOUNbIX TaHrJiveB, Tak H B HampaBmenHu OprowHoro mosra. B nacrosumeli 
paOorTe MbI OCTaHOBHMCA Ha TeX KJI€ETKAX, KOTOpPbIe, pacnomarascb camu HerO- 
CPCACTBEHHO B OKOJIOPIOTOUHBIX TaHrIMAX, Pe OHH OCOpasyioT GoraTyio ceTb 
ACHAPHTHYECKHX BeTBICHHH, CBOH HelpHT OTCbINaIOT “epes smaTepasbHBie 
HEpBbI, OTXOMAMMMe OT STHX TAaHTJIH€B, K CTCHKE KO?KHO-MbIIICYHOTO MellKa. 
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B HeKOTOpBIX CJIYYaHX 3TH HeEHPHTbI MpOCMexKUBAIOTCA Ha 3HaUHTebHOM mIpo- 
THKeCHHH. 

Ha puc. 2 npegcrapuienbl ABe TaKHe KIeTKH 43 NpaBoro OKOMOrMOTOUHOrO 
PaHrJIdA, CDHCOBaHHbIe IIpH NOMOMLH PHCOBAIbHOrO alilapata C TOTaIbHOrO TIpe- 
fapaTa, OKpalWieHHOrO MEeTHJICEHOBOM CHHbKOH. B3savMHoe pacmomoxKeHHe HX 
MOJIHOCTbIO COXpaHeHO. Oe KJIETKH BECbMa CXOJHbI. ITO YHHMOAPHbIe KIeTKH 
C TeJIOM rpylweBHAHOK dopmpl. KaerouHbili OTPOCTOK KaxKOli H3 HAUX OTXOJUT 
M0 HallpaBJICHHI0 K OKOJIOrJIOTOUHOH KOHHEKTHBE, JleaeT HECKOJIbKO H3rHOos, 
a 3aT€M MNOBOpadHBaeT JaTepaJIbHO H B BHe HeHPHTa yXOJUT 3 raHraua, Ha- 
MpaBIAACb HECKOJbKO Hasayq. B HavaNbHOH CBOeH YacTH, y MeCTa OTXO*KJeHHA 
OT KJICTOYHOrO Tela, STOT OTPOCTOK OT)aeT OOMbIUOe KOMMYCCTBO GOKOBBIX BeT- 
BJICHHH, KOTOPbl€ PasBeTBJIAIOTCH HM pacipocTpaHsloTcaA B raHriuH Ha 3HauH- 
TeJIbHOM T1poTs»KeHHH. Ilo Bpixoge H3 raHraua HelipHT yqaeTcA MpocmequTb Ha 
OOJIbLIOM PaCCTOAHHH, MpHYeM OH COXPaHAeT JOBOMbHO MOCTOAHHYIO TOMULMHY. 
Tepsetcad STOT OTPOCTOK Y CTCHKH KO?KHO-MbIILEYHOFO MeLIKA. 

HukakHx OpraHos, KpOMe MbIIIII, KOXKHOrO MelIKa, HET B TEX yUaCTKAaX Teva, 
Kya HalpaBJIAlOTCA 9TH HEHpHTHI. TakHM OOpa3oM, OCTaeTCA 3aKJIIOUHTb, ITO 
3][€Cb MbIl HM€EM JeJIO C StPEKTOPHbIMH HEHPOHAMH, PaCMOJOX*®KCHHBIMH B OKOJIO- 
PJIOTOUHBIX TaHPIMAX, OTHOCALWLHXCA K BHYTPCHHOCTHOMY OTJeJIy HeEPBHOU CH- 
CTEMbI, HO OTCbIJIaIOWIMMH CBOH HeHPHTbl K COMaTHYeCKHM MbUUaM. MuHave ro- 
BOP, Mbl BHAMM 3]/eCb MpHMep HHHEpBal\HH COMATHYECKHX MBIILI OTAeaMH 
BereTaTHBHOH HeEPBHOH CHCTeMBI. 

Mccneqopanua A. A. Sapap3una (!, 7) noKa3aH, UTO MHOrHe 3allyTaHHble U 
HeEACHBIC BOMPOCbI MOPMOMOFHH, B YaCTHOCTH, BOMPOC O BSAHMOOTHOIICHHAX Bere- 
TaTHBHOrO H COMATHYECKOLO OTIEJIOB HEPBHOH CHCTeEMbI, CTAHOBATCA NOHATHbIMA 
IpH 60s1ee WIMPOKOM 3BOJIOLHOHHOM Moyxoye K HUM. IIpuBeyeHHpie JaHHbIe MO- 
PyT CJIYKUTb MOATBEPXCHHEM CMpaBeJIMBOCTH SJTHX MOMOMKeHHH. 


Mo.oToBekKult Ilocrynuuio 
rocylapcTBeHHbi MeHIMHCKHH HHCTHTYT 27 IV 1956 
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Jloxxann Akagemuu wayK CCCP 
1956. Tom 110, Ne 5 


MHKPOBHOJIOIH 7 


UY nen-Koppecnonzent AH CCCP H. A. KPACHJIDHHKOB u B. B. KOTEJIEB 


BJIASAHHE NOYUBEHHBIX BAKTEPHM HA YCBOEHHE PACTEHHSMH 
COEXZHHEHHH POCPOPA 


Mobi ycTaHOBHJIH, YTO NOUBEHHbIC MAKPOOpraHH3sMbl, OCOOeHHO OOUTATEIH MpH- 
KOPHeEBOM 30HbI, OKA3bIBalOT OOJIbUIOe BJIMAHHE Ha NOCTyNeHHe B pacTeHHus 
HEKOTOpbIX OpraHH¥eCKHX H MHHepaJIbHbIX BewecTB. Hpiwi0 mOKasaHo, YTO 
BbICLUHe PaCTeHHA MOPIOWaIOT KOPHAMH CJIOXRKHbIeC OPraHHyeCKHe COCAMHEHHA 
(i, 7). Stu coequHeHHA NocTynalioT B pacTeHHA Ooylee SHEPrHyHO B MpHCyTCTBHH 
HEKOTOPbIX BHJOB OakTepHil, 4YeM B YCJIOBHAX CTepHIbHOrO onbita (*). B..B. Ko- 
tenes HA. VW. TapKapenxo (4), Nomb3yAcCb METOJAOM MeYeHbIX ATOMOB NOKa3a- 
JIM TO K€ CaMOe B OTHOWICHHH HeEOpraHHyecKkHXx cosleH ~bocsOpHOH KHCJIOTHI. 
T. M. Wasnoscxui (°) Tem xe MeTONOM yCTaHOBHJ dakT MepesqayH MHKpPOO- 
HbIMH KJIETKAMH HEKOTOPbIX MeTAOOJIHTOB pacTeHHsAM. 

B HacTOxAWeM COOOMIEHHH Mbl MPHBOJMM Pe3yJIbTaTb! asIbHeHWUX HCCTe,O- 
BaHH 10 BbIABJICHHIO POJIM MHKPOOOB B MHTAaHHH pacTeHHii. B KayectBe OObeKTAa 
ObIIH B3ATbI HEOpraHHyecKHe COeAMHEHHA Cpocdopa (paqHoaKkTuBHbl P**), B nep- 
BOH C€pHH OMbITOB Oblla MOCTaBJeHa 3afa4a BbIABHTb, KaKHe COeAHHEHUA Cpoc- 
copa, opraHMueckue WIM HeEOpranHHyeckuHe, NocTyiaiT B pacTeHua. Jaa sToro 
Obl paspaOoTaH cmocoO pa3seeHHA OpraHHyeCKHX CoeAHHeHHH OT HeopraHHye- 
CKHX MpH MoMoulH OymMaxKHOH xpomatorpaduH. OnbiTpr 1oKa3aJIu, YTO MHHepadib- 
HbIe€ COMM CoctopHOH KHCJIOTHI OCTaIOTCA B HHXKHeH YaCTH B BHe NOMOCKH Ha 
xpomaTorpaduyeckohH Oymare, a OpraHHyeckHe coesqHHeHHA ocdopa ycTpem- 
JIAIOTCA BBEPX, OOPasyA WIMPOK yO NOVOCy. ITO XOpowio BHAHO Ha pajMoaBTo- 
XpoMaTorpamme (puc. 1). 

Mb BbIPaW{HBaJIH AYMeHb B CTEPHJIbHOM HM HECTepHJIbHOH TouBe (YepHo3em), 
Kyla 1peBapuTesIbHO Obl BHECEH MeYEHbIM CynepdocdarT c akKTHBHOCTHIO 10 mx/T, 
MIPHrOTOBJIeHHbI 10 MeTogy Ky3uua (°). Tlocawe 10—15-cytounoro pocta pacte- 
HHA BbIHHMaJIHCb, KOPHH TULaTeJIbHO OTMbIBaJIHCb BOOM, BbICYIIMBaIHCb JO 
aOcOsOTHO CyXOro BeCa H pasMaJIbIBAJIHCb B NOpowoK. 43 nopourka npousBoyu- 
JIOCb 9KCTparHpoBanne tocdatos. Hasecka B 2 r NoMellaviacb B KONOY, 3aJIMBa- 
nacb 50 m1 3 x4 NHs, Kon6a 3aKppIBasacb MpOOKOH HW xOpoUO B3OaITHIBaNacb 
B TeyeHHe 24 yacoB. OKCTPaKT OT*PHJIbTPOBbIBaICA, YNapuBasica WO 3—4 mu, 
novlyuaslach rycTan, KsleliKad Macca, KOTOPad HW HaHOCHJacb Ha XpomaTorpadu- 
geckylo Oymary no 0,2 Ma (5 pa3 c nogcyurmBaHvem). PacTaxeHHe BewOCcb B 
pactBoputene Jlomana wu Karana. Ilocne pactaxeHua MpoBO_uOCh payuvoaBTo- 
rpadpupopanve 15 qneli Ha peHtTreHoBcKO menKe X. Kak BUAHO 43 paqnoaBTo- 
rpaMMbl (puc. 2), pacTeHHs, BbIPOCIUHe B HECTepHAbHOM Nowe, uMewIH OpraHnye- 
CKHM (ociop B HHOM CocTaBe, YeM B YCJIOBHAX CTepHsIbHOrO pocta. B nocnesHeli 
C€PpHM OMbITOB MbI H3y4aIH BAMAHHE OTIC bHbIX BUOB NOUBCHHBIX OaKkTepHii 
Ha yCBoeHHe H CHHTes (poc*opHbIX coeqNHeHu pacTrenuamu. Pactenua 
(AUMeHb) BbIPAMLMBaINCb B CTePHJbHbIX CyOcTpaTax (B NHTaTebHOM pacTBope, 
necke H B MOUBe), COseprxaHX palMOakTHBHBIK docdop. B cocysbl BHOCHUCh 
GHCTbIC KYJIbTYpbl OakTepHi —B OMHHX CyYaAx a3z0TOOaKTep (Azotobacter 
chroococcum wt. 53), B Apyrux — HecnoponocHple GaxTepuu (Im, 2n, B14, 
125, 151A, 10A), Bpijenenubie 13 pusocdeph KyKypy3bl B MonqaBun. 

AnaJu3 pacrenui mpousBoquica ua 17 cyTKu pocra. YuurTpBanoch obmee 
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KOMHYECTBO PalHOaKTHBHOrO (hocsopa NO YHCJy HMNYyJIbcoB B MHHYTy Hal rT 
CyX. MaCcbI pacTeHHH. 3aTem onpeyescH BOAHOPacTBOpUMBI!I cbocop, JHTO- 
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6 
a a a eee 
Puc. 4 Puce. 2 Puce. 3 


Pue. 1. Paquoxpomatorpamma, Pacnpezenenue dochopa: a — neoprannveckuit, 
6 — opranHuecknit 

Puc. 2. PagnoxromatorpammMa. a — cocdop Heoprannuecku, 6 — oprannue- 

ckHi. 1— duchop B nouBe (cTepHJbHOH), 2 — pacTeHus BbIPOCJIM B CTepHJb- 
HOH MouBe, 3 — paCTeHHA BbIPOCH B HECTepHJIbHOH MoUBe 

Pue..3. PagqvoxpomatorpammMa. PacnpedenenHe Heoprannueckoro (a) Hu opra- 

HHYecKoro (6) doctopa B TKaHAX pacTeHHA (AYMeHb). BbIPOCWerO B CTepHJIb- 
HOM Tlecke: / — B IIpucyTcTBHH agsoTOOaKTepa, 2 — 6e3 Hero 


uyHBIA cocpop, OeKOBbIN Cocop U aHaJIM3MPOBaJICA AMMHOKUCJIOTHBIN COCTaB 
xpomatTorpaduett Ha Oymare. Yuer BOMHOpAacTBOpHMOroO cocdopa NpOHsBOAMICEK 
-cmlepyrouyHyM cnoco6om: 100 mr 

cCyxXOH MNOpOWKOBHAHOM Maccbl Ta6uauna 4 
pacTeHHi IKCTParHpOBaJINCb BuivaHMe TlOUBCHHBIX OakTepHit Ha ycBOeHHe pa- 
25M JCCTHHpOBaHHOH BOJ[bI AvoakTHBHoro§ § octopa  pacTeHHAMH (4UMeHD). 
pH KHMIAYeHHH B  TeYeHHe OnbiTs_B pecke 


1 vaca. PacrBop OuNETPOBaCA, Spin Geers 
B (pHsIbTpaTe ONPe HEM AJICHA Pp Sy et B MMn/MHH ‘Ha 100 mr 
m0 4HCJIY HMIMYJIbCOB B MHH SapaxKenae zoel a abiee 
Bl Ma. i ae z é g Aeros unouL.| 6eKOB 

1 sov om DaCTBO-]UT . : 

JlunouqubIH docdop onpeye- Bee We. wl ei 
JIAIICA B OCaykKe Ha (HubTpe. 
Jia 2TOrO ocayOK SKCTparupo- Tone ess 
0/ : ee 
Baca 96% -M criMpToM pH 40— 6 arepuaaunn)| 300 | 0,7 375 | 450 | 1700 
50° B reyenue 4 yac. CnupToBori 151A 3830 | 1,4 | 475 | 575 | 2300 
pacTBOp (WJIbTpOBasIcA HW B { a 4300 ie He oe ane 
C Bi a he i) cJUU 

(busbTpaTe onpesemamach pa Tae 2800 | 0'8 | 300 | 400 | 200 


WMOakTHBHOCTb MO YHCY HM- 
mybcoB B | MHH. Ha | MJ. 
BesKosbifi (octbop OcTaBavica Ha PUJIbTPe B OCAKE IPH (PHIbTpallHH CMHPTOC- 


04 0 be r 

BOrO 9KCTpakTa. OcafOK MpOMbIBaJiCA TOPAYHM CNHPTOM C 1%-H HCl, 3aTem 
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BOO, MPOCYWIMBaJICA H B HEM OMpefeHICA PpayvoakTHBHbI Pocpop NO AM- 
fysibcaM B MHHyTy Ha 10 mr Maccpl. PesybTaTbl STHX AHAH30B MPHBeeHb! B 
Ta00 ede 
Kak BHHO v3 TAaGJIHIlbl, pasHble KY JIbTypbl OaKTepHii OKAa3bIBaIOT Pa3sJIH4- 
Hoe 10 cHule JelicTBue Ha MocrynseHue tpoctopa H CHHTe3 M3 Hero POCc*popHbIX coe- 
qmnennii. HavGonee axtupubl KybTyppt Ne 151A, Ne 125 u B14, cao axTHBHa 
KyubTypa 1OA, HekoToppbie OaKTepHH 
BooOme He OKa3bIBaIOT BJIHAHHA Ha 
VCBOeHHe pacTeHHAMH (pocsopa. 
a V3 paquoxpomaTorpamMb! (pic. 3), 
Ha KOTOpOH MpHBeeHb! aHHble aHa- 
JIM3a pacTeHHH, BbIPOCLIHX B IpH- 
CYTCTBHH a30TOOakTepa BHHO, 4TO 
KOJIHYeCTBO OpraHHyecKoro tocopa 
B TKAHAX pacTeHHH B STHX CyUaAX 
3HaYHTeMbHO OosbUe, YEM B_ pacTe- 
a HHAX, BbIPOCIUIHX B Cocyyax 6e3 6aK- 
Tephit. 
OnpejesileHHbId HHTepec TpeycTap- 
JIXIOT JIAHHbIC aHAIM3a pacTeHHH Ha 
AMHHOKHCJIOTHBIN CcocTaB. AMHHOKHC- 
& 2 =: JIOTHI OMpPeeMAJIMCb METOJOM OyMaxk- 
HOH xpomatorpadpun. Jia sToro Ha- 
BecKka B 500 mr cyxol Maccbl pactTe- 
HHH 3aMBanacb 20 Ma 70% cnupta, 
& ane 9KCTparnpoBasach 4 4aca mpn 40°, 
m f (puIbTpOBasacb. WDuAbTpaT  BpITa- 
puBasica WO 1—2,mMn u HaHOCcHICH Ha 
xpoMatorpaduyeckylo Oymary. Xpo- 
MaTOrpadHpOBaHHe BeJIOCb B CMeCCH: 
OyTaHos — yKcycHaaA KUCOTa—BoOja 


(4: 1:5). PesynpraTbt jaHHBbIx 
Puce. 4. X pomatorpamma AMHHOKHCNOTHOTO CO- ONbITOB NpHBeeHb! B TAO. 2. 
\ a a u 4dmMe | WH KYJIbT “ 
ie arsine spines 2 ‘ oe Elatpanwoxpow 2 rot PaMMe (Dna) 
HUA, OakTepusoBanuble Kybtrypolt B. sp. 1 n,  UPCACTABJICHbI JaHHbIe OMbITa C TBy- 
3 — pacrenus, 6axrepn30Bannble uiTamMom B sp. MA KYJIbTypaMv OakTepnii (ln u 2n). 
2. a— ioe 6, 6— sea HM actlapa- Kak BHHO 43 TAOJHIbI payHoxpo- 
HET ee tak wee, game waTorpavisi, B npricyrersHH axe. 

pHi noctynienue WW HakonJeHne - 

aMHHOKHMCJIOT B TKaHAX pacTeHHii 
WHOe, YM B KOHTPOe, B YCJIOBHAX CTePHbHOrO pocTa. STO pasmMuHe He 
TOJbKO KOJIMYCCTBEHHOe, HO HW KayecTBeHHOe. B KOHTPOJIbHbIX IpOpocTKax sA4y- 
MeHA He ylaeTCH BOBCe BBIABHTb Ce€pHH, IIHMKOKOJI, aJlAaHHH, BaJIMH, WMCTHH 
WH OHH OOHapyxKHBaIOTCA B BHe ceqOB, MpHueM He Bcerga. Torya Kak B 
MIpHCyTCTBHM OakTepHi OHH OOHAPYXKHBAIOTCA B OOJbUIEM HIM MeHbILIeM KOWIH- 
YeCTBe, B 3aBHCHMOCTH OT KYyJIbTypbI OaxTepuli. Pasupie KysbTypbI OaKTepuii 
OKa3bIBalOT pa3JIHUHOe BHAHHe Ha OOpas0BaHHe aMMHOKUCIOT. B naminHx 
ombitax kysbTyppr Ne 125 uw 151A cnocoécrsyior naKoneHHio B TKAHAX pa- 
CTeHHM YTJIYTaMHHOBOH KHCJIOTHI, a OaKTepuu In wv 2n — ananuna, mH3HHa UH 
acnaparnua. 

B onbitax, MpOBeyenHbIxX B TeX 2%Ke YCOBHAX, HO He B MecKe, a B ouBe (TH- 
XKENOCYTIMHHCTHIN MOM yepHosem MoviyapcKolt CCP) s@pexTuBnocTh OaK- 
TEPHH TOKE 3aMeTHO CKa3bIBaaCb Ha YCBOCHHH HM HaKOMJICHHU OPpraHnyecKkHX coe- 
MHeHHH B pacTeHHax. OWHaKO KOJMUCCTBEHHbIC COOTHOINCHHA HW KavecTBeHHOe 
pasnHooOpasve AMHHOKHCIOT B TKaHAX WHO, YeM B NeCcuaHbIX KyJIbTYpaX. 
B mpopocTkaxX s¥MeHA, BbIpocmerO B MpucyTcrauu OaxTepnli (In, 2n) He 
OblIH OOHAPYXKeHbI HM JV3HH,| HH alaHHH, HaliJeHb! WHIIb CNeyEI acnaparnua 
W PIMKOKOWIA. 
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Ta6Omuna 2 


Bumanve OakTepHit Ha aMHHOKHCJOTHBIM CocTaB B TKaHAX pacTeHHii 


eS ea AMMHOKHCOTHI 
sor hy is] 

8 v A rs el a 

SapaxKenue 3 & Ste = 5 3S 

5 iw fo) Ss 
Oak TepuaMa 58 zs = S a ~ S Bs = iS = 
es So = SS a) = x a) = & s 
Pm | Og 2 S pe a = Fe 5 g 3 
QO > 5 S SM 8 iB By 3 = 2 

KOHTpOWIb 

(6e3 6ak- 

TepHsa- 

HH) 049 | 469 | ++ =: - = — - - — = 
in Sys |) (0) eeseasr| paper || ceaeae |) aeseee aie 2 apap — = 
2n 740 | 786 | +++] ++ | +4 |44+4+4+]) + b+ 
425 = — + sparay |/Srararsearsesesr|| SE + + 
151A = — i Shae sea apa == ears | Se ae ak 
IIpumMeuanue: ++-++ ouenb HHTeHCHBHad OKpacka; +-+--- MHTeHCHBHaA OKpacka, 

+--+ oxkpacka yMepeHHad, -++ cma6aa oKpacka, -+ 3amMeTHad OKpacKkKa, — HeT AMHHOKHC- 
JIOTHI. 


TIpupeyenupie B paOoTe JaHHbIe NO3BOJIAIOT 3aKJIIOUHTb, YTO OaKTepHH, OOU- 
TaIollve B MPHKOPHeEBOH 30HE, OKa3bIBaIOT OOJIbLIOe BJIMAHME Ha MPOMeccnl 
NHTaHHA pacTeHHA. OTO BMAHHE MOXKET ObITb BECbMa Pa3JIMYHOE KOJIHYCCTBEHHO 
HM Ka¥eCTBCHHO, B 3€BHCHMOCTH OT BHJla OakTepHH HW UX XKH3HEeATeMbHOCTH, a 
Take H OT COCTaBa H CBONMCTBa CyOcTpaTa, Ha KOTOPOM pa3BHBaloTca pacTeHHus. 


Tloctynua10 
10 V 1956 
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Jloxaagn Akagemunu nayx CCCP 
1956. Tom 110, Ne 5 


MOP@OJIOrHA PACTEHHH 


B. ©. AJIEKCAHJPOB u A. B. JOBPOTBOPCKAS 


OB OBPA3SOBAHHH HW MOP®OJIOFHYECKON CYLLHOCTH 
TbhINHHKM WBETKA NOKPbITOCEMEHHbIX PACTEHHUM 


(ITpedcmasaeno axademuxom A. JI. Kypcanoseim 28 VI 1956) 


PasBuTHe Hallux TIpeycTaBseHHH O MOpcOOrHH WBETKAa TOKPbITOCeEMeHHBIX 


pacTeHuit TeCHO CBA3aHO C HCTOpHelt yyeHHA O NpOuCXOr%KAeHHH WBeTKAa., OTHO- © 


CHTCJIbHO K€ MPOMCXOXKJCHHA UBETKA B MOCeAHee BPeMA BbIABHHYT pA rHno- 
Te3, CpefH KOTOpbIX HaHOoee HB3BeCTHbI Be — CTpOOMIbHaA HM TeJIOMHAas. 
CormacHo mepBol runmoTese ThIdHHKY, HallpHMep, CuleyeT pacCMaTPHBaTb Kak 
MUKpocnopopus, corjiacHoO BTOpOolH — MuKpocnopaHrHepop. CrpoOnjbHas 
rHnoTe3a MpHHaAOKUT K rpynne Tak Ha3bIBaeMbIX (POJIMaPHbIX PHNOTeS, OODeH- 


HACMbIX OJHOH OOuLeH TOUKOH 3peCHHA Ha WBeTOK KaK OpraH, BCe 4YaCTH KOTOPOrO | 


MIpeAcTaBsAIOT COOOM BAOH3MEHEHHbIe B TOM HH Apyro cTeneHu mHucToNOA06- 
Hble OOpa3s0BaHHa. C NOSHUMH TeEOMHOH FHMOTe3bI WBETOK PpaCCMaTPHBaloT Kak 
pe3yJIbTaT COCAMHCHHH B COOTBETCTBYIOUIHE CHHTEJIOMbI CTEPHJIbHbIX H (PepTHJIb- 
HbIX OTBETBJICEHHH Teoma. B OOuLeM CuleyA TEJIOMHOH rHnoTese, BCe YaCTH WBeETKa 
OJDKHbI ObITb OCeBoro (cTeONeBOrO), a He WHCTOBOrO (anneHAMKyJApHOroO) Npo- 
ucxomeHHa. Ilo MHCHHIO CTOPOHHHKOB TeJIOMHOH FHNOTe3bl IpH3HAKH TeJIOM- 
HOO NpOMCXOMKAeCHHA UBETKA B OCOOCHHOCTH OYEBHAHbI B OPraHH3allH ThIdHHKH 
OONbUIMHCTBA COBPCMeHHbIX IBETKOBbIX pacTeHHH. Tak, HOPMaJIbHbIM, COCTOS- 
WMH 3 YeTbIPeX rHe3sq (MHKpOCHOpaHrHesB), MbiIbHHuK 10 TeMOMHOM runoTese 
€CTb CHHAHrHH, COCTABJICHHbIH H3 YeTbHIPeX (PepTHJIbHbIX OTBETBJICHHH Teoma. 

Tudpepenuvauua ThHIYHHOK H3 3a4aTKOB KOHYCa HapacTaHua WUBeTKa ONHCaHa 
O4eHb OOCTOSTeMbHO ene C CepeAHHbI Mpomoro cToseTua (cm. paOoTp Uens- 
KoBcKoro, Bapmuura H yp.). Bce 3TH HccieqoBaTemM, HaUMHaA Cc An. Bpayua u 
Pére, paccMaTpHBaJIH THIYHHKY KaK JIMCTONOQOOHbIM OpraH, KaK Pe3yJIbTaT CO- 
OTBETCTByloulero MeTamMopdbosa JIHMCTa B dusOreHeTHYecKOH NepcneKkTuBe. B 
MOJIb3Y STOH KOHUCNUMH B HAYKe HaKOMIeH PpOMaHbI MH pasHooOpasHbil cpaKk- 
THYECKHH MaTepHas, (oMMapHaA TOUKA 3peHHA WO MOceqHerO BpeMeHH Opia 
rOCNOJCTBYIOLeH H MO*KeT ObITb Ha3BaHa KMACCHYeCKOH. 

OqHako, Kak NOKa3aJIH HCCeqOBaHHA Ha Auddepenuuannel THAHHOK y 
H€KOTOPbIX PaCTeHHH, MpOWecC BOSHHKHOBeHHA TbINMHOK JlayieKO He BCIOLY 
OMHHAKOB HW HEPeAKO OCYMeCTBVIAeTCA BHE KOHYCa HapacTaHHa uBeTKa. J[ncdcbe- 
peHWHauuA TbINMHKH W3 OyropKa KOHyca HapacTaHHA, BHaYase, NOBAHMOMY, 
COBeplueHHO NMO,oOHOrO McTOBOMy 6yropKy, ye TeM CaMbiIM OOyCNOBMMBAeT 
H€ TOJIbKO BO3MO}KHOCTb, HO JlaxKe HeOOXOJUMOCTb HEKOTOPOrO MapawsenH3Ma 
B Pa3BHTHM Kak JIMCTa, TaK H ThINMHKH. BO3HHKHOBeHHE ThINHHKH He H3 KO- 
HyCa HapacTaHuA, a H3 MeEpHCTeMaTHYeCKHX OUaroB, COpasyIoulNXCA B TKAHAX 
TaKHX OpraHOB, Kak, HalpWMmep, sJIenecTOK, He OOA3aTebHO JONMKHO COMpo- 
BOKJaTbCH NapaJVJIeJIbHbIM JIMCTY TyTeM pasBuTHA. Ho npu Bcem pasmu4yHH xa- 
paxTepa ,udpepenuvalnH Toro HM Apyroro TuNa TbIYHHKH B KOHeYHOM HTOre 
co3aeTcaA OpraH OMWHAaKOBOrO OnOIOrHYecKOrO Ha3HaYeHHA H OHOL HM TOL xe 
MopdouoruyeckoH 3HayHMOCTH — MUKpocnopanrnedop. 

Sajaua HacTOsIMero COOGUIEHHA MOKa3aTb HEKOTOPHIe sTaMbI B cbOpMUpoBa- 
HHH ThIYMHOK HesMCTOMOMOOHOrO THA, 

OueHb yAOOubIM OOLEKTOM [VIX NOKa3a pasBHTHA OOHAPyXKeHHOPO Hamu THNA 
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‘TRIYHHKU ABJIAIOTCH IBETKH MaJIbBOBbIX, PaCCMaTPHBaeMBIe B PasJIHMUHBIX Co- 
CTOAHHAX pasBuTHa. L[BeTKH Bcex MpescTaBuTeneli sTOFO. cemelicTBa xXapakTe- 
PHSYIOTCH TEM, ITO M@KAY BHYTPCHHHM KPyrOM OKOJIOIBeTHHKA (enecTkamH) 
‘MW THHeLleeM (3aBA3bI0 CO CTONMOHKOM) pacmomoxKeHo TpyOuatoe oO6pasopanne, 
‘Hecyulee THIYMHKH. Tak Kak Ha 9TOM Tpy6Ke B TOL HH HHOT Mepe H300HJbHO 
PaSMCLICHbI THIYHHKH, TO 9TOT OpraH UWBeTKa M@JIbBOBbIX HA3bIBalOT TbIUHHOU- 
/HOW WIM aH{poueHoh TpyOKoll. Jlo cux NOp CYMTaOCb OOMLENPH3HaHHbIM, UTO 
/TDIYHHOUHAA TpyOKa €CTb pe3sybTAaT CpacTaHHa TbIYHHOUHbIX HATeH, HO G6osree 
(THWATCIDHBIE HCCENOBAHHA NOKASAJIH HECKONbKO HHY1O MOpdosornyeckyio Cyut- 
HOCTb STOrO OOpasoBanuHA. TprunHdouHad TpyOKa oOpa3goBana BbIpOCcTaMHu 6a- 
3ANbHOH YaCTH MeNeCTKOB, TOf 3OHbI UX, Pe MeNecTKU cnaAHbI BOGULEe KOMb- 
wo. Beneycrsve nocmequero o6cTosTenperBa BbIPOCT OOpa3yeTca TpyOuaTHIM. 


Kak u3BecTHO (°), yY MaJIbBOBbIX IbIJIbHHKH TbIYMHOK MOHOTSKOBBIe, T. e. 
COCTOAT H3 OHOFO MbIJIbILeEBOrO MeIIKa, B MPOTHBOMONOXKHOCTh TaK Ha3bIBae- 
MBIM HOPMAJIbHbIM TbIUHHKAaM, C [BYMA IIbIJIbIeBbIMH MeIUKAaMH — JMT9KOBbIM 
(IIpH¥eM HOPMAJIbHO KaxXKJ[bIii MbIIbILCBOH MCLIOK paseleH NeperopoyKoH Ha [Ba 
rHe3jia). : eh 

O6pas0BaHHe THYMHOK Ha THUMHOUHOK TpyOKe upeKpacHo omncano [Tei9(’). 
Ha puc. | B weBOM BepXHeM yruly H300paxKeH (PparMeHT B Bue psa HOBOOOpa- 
3YIOWUXCA ThIYMHOK Ha THIMMHOUHOK TpyOKe sapateppi (Lavatera Olbia) no Ilekos. 
Hopoo6pasopaHue THUMHKH HadHHaeTca OyrOpKOM, BOSHHKAIONIMM B MECTE OT- 
XOK CHUA MOMONOH THIMHOTHOM TpyOKH OT KOsbIa, COCTOAMLETO U3 CpocHIuxcsi 
Ja3aIbHbIMM YacTAMH JlenecTKOB. Ilo mMepe pocta THIYHHOUHOK TpyOKH NpoyBu- 
raeTca uM fucbepeniwalaA THYMHKH: CHauasia OyrOpOkK HAM 3auaTOK TbIUHHKU 
yBOAeTCA (eyOuupyer), 3aTeM HaYHHAeT OOOCOOMATECH MbIIbHUK B Kak ]Oli 
\OOCOOHBIUeHCA MOJOBHHKe 3a4aTKa, B MbIIbHHKAaX TpOucxo,UT OOpa3s0Banne 
[BYX MIbIJIbICBbIX THE3 H MOM KOHEI BbIPACTaeT THIYHHOUHAA HUTb, BLIHOCAIMAA 
<QK II MbIJIbHHK Hall MOBEPXHOCTHIO TPyOKH. Kak BHHO, 10 BCeM JeTaIamM OOpa- 
;OBAHHA, ThIYMHKH, BOSHUKAIOUIMe Ha THIYMHOUHOH TpyOKe MAJIbBOBbIX, COPACHO 
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onucanHuto [leiis, OsoKHbI ObITb C MOHOTSKOBbIMH TbIIbHHKaMH. AcHo TakxKe, 
YTO 3a4aTKM TaKHX TbINMHOK BO3HHKaIOT He Ha KOHyCe HapaCTaHHA WBeTKAa, a BD 
OT[eNbHOCTH OT 3a4aTKOB rHHeWed (Haj KOHYCOM HapacTaHHs). 

Ha puc. | u306paxKeHbI THUHHOUHbIE TpyOKH reTeH (Goethea Mackayana): 
cepa — OyToHa, cipaBa — lBeTKa Tepejyl pacllyCkaHHeM (co6paHbl H3 OpaHxKe- 
peu Boranuyeckoro uucrutyra AH CCCP). Tprnnku Ha TbIUMHOUHOH TpyOKe 
réTeH OOpa3yloTcs B OUCH PaHHeli CTaHM pasBUTHA UBETKA: B elle HepacKPbIB- 
eMC H jlasleKO eme He BbIPOCHIeM OyTOHE THIYHHKH BIOJHeE OPOPMHJIHC, 
C KPYIHBIMH H OJIM3KHMH K CO3peBaHHIO MbIsIbHHKaMH. Ilepey pactlyCkaHHem 
IBeTKa THIYHHOUHAA TPyOKa réTen, KaK H OOJIbUIHHCTBa MaJIbBOBbIX, CHJIbHO Ppas- 
pacraetcs B viMHy (puc. | — cmpaBa), MpHyem mporecc o6pa3s0BaHHA TbIuHHOK 
Ha He He nmpeKpamaetca. HecomHeHHO, pacKpbiBaHHe IBeTa MOJPOTOBAACTCH 


Pue. 2 


CYMMOIO (PH8HOMOPHYECKHX MPOWeCCOB, PasBEPTHIBAIOWUXCH H 3aBePIUaIOUAXCs 
B PaCTHTeJIbHOM OpraHv3me. B uacTHOCTH, y MaJIbBOBbIX Nepej| packpbiBaHHem 
UBeTKAa IIbIJIbHHKH ThIYHHOK HE TOJIbKO CO3PeJIH, HO PaCKPbIBaIOTCA, MbIJIbIa BbI- 
cpinaeTca WH POTOBAa K OMbIWIeCHHIO. OTO OY[yYT THIYHHKH TepBo ouvepegu. Onn 06- 
pasyloT rycTylo Maccy Ha BepXHeM KOHUe THIYMHOYHOH TpyOKH, Kak 9TO BUAHO 
Ha Hamem prc. | — cepa. UvceHHO TaKHX TbIYHHOK OOpasyeTcsH OYCHb MHOYO. 
Tax, mo Ilelis, na MomO,OH THMMHOUHO TpyOKe B OyTOHe jlaBaTepbI BOSHH- 
KaeT (0 160 BroOmHe TOTOBbIX K OMbIJICHHIO THIUHHOK. 

Kpome TbIdHHOK MepBol ovepesH, OOpasyloulNx Hepes, pacnycKanuem WBerKa 
BHavale BECbMa KOMMAKTHYI0 NOYTH cepnyeckylo rpynny, B Oa3sanbHO 4acTH 
TbIVHHOYUHOH TPYOKH NpOMOWKAaOT AuppepenuLUupoBaThea MOYTH JO CaMOroO KOHILA 
nepHoa IBeTeCHHA ThIMMHKH BTOPOM OYepeM, NYT (POPMUPOBaHUsA KOTOPbIX He- 
CKOJIbKO HHOH, He2KeJIM THINHHOK NepBOH OVepeH H TeM Ooee THMMHHOK, Audpde- 
peHUMpYIOULMXCA Ha KOHYyce Hapactranus WeBeTKa. Hayao o6pa3s0Banua HOBOrO 
THIa ThIYMHOK BUHO Ha pu. | cmpaBa, a pH OobuIeM yBeMYeHHH Ha puc. 2 
culeBa, rye Hs0OpaxKena OasasbHawA YACTb ThIYMHOUHOL TpyOKH Toro Ke Berka 
réTeu, UTO HW Ha puc. | cnpara. OnuCbIBAaeMbIli HAMM HOBbI THI ThIVHHKH Haul - 
HaeTCH OyrOpKOM, BOSIIMKAaIOILHM H3 epHdpepuyeckuxX TKaHell TbldaHHOUHO!I 
TpyOKu. Byropok, mocTeneHHO BbITArHBaACh, BbIpPAacTaeT B TPHXOMOMOOOHOe 
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oOpasoBaHve, Ha BEpXyiIKe KOTOpOrO (bopMupyercH nEWibHAkK. CreqoBpaTenbHo, 
MpH OOpasopanuh HOBOrO THNa THIUAHKH CHayana upd penwupyetca u Bbipa- 
CTaeT ThIMHHOWHAaH HHTb, MbIvIbHHK Xe 3aBepluaeT Npouecc Audbepennuanny 
THIUMHKH. OOpasoBaHne THUHHOK MepBOli OYepeAn Ha THIYHHOUHOL TpyOKe MaJb- 
BOBbIX MPOHCXOMHT Haye (pc. 1, B MeBOM BepXHeM yrvly): CHa4yaula u3 GyropKa 
qupepenuupyercs MbWibHHK, a 3aTeEM yKe — THINHHOUHAA HTD. 3aTeM TBIMHH- 
KM MlepBOl Oyepequ, OOpasyroulNeca B 3aMKHYTOM MpocTpaHcTBe BNaKHO! aT- 
Mocdepbl OyToua, elle HepacKpbIBIUerocs, IPH BCel MHOrOUNCMeHHOCTH, MocTpoe- 
HbI, MOBHAMMOMYy, BC€ COBeplICHHO OMMHAKOBO H COepKaT KaKad 3HaUHTeIb- 
HO€ H, BO3MOXKHO, OJMHAKOBOE KOJIMYECTBO TIBIJIbUbI. TEYMHKH 2Ke, HaVaBUIHe 
CBO€ PaSBHTHE KaK TPHXOMONOMOOHbIe OOPas0BaHHA, YeM MO3Hee BOSHHKAIOT, 
TEM MEHCE MOIHO ANPPepeHUMpyIOTCA, YHCMO MbWIbIeBbIX 3EPeH B MbIWIbHUKaX 
HX CTaHOBHTCaA BCe MeHbINe. BO3MO*KHO, paciycKaHHe UBeTKA MPMBOJUT K PpesKO- 
My H3MCHCHHIO COCTOAHHA BJlaxKHOCTH BOSyxXa OKONO OasabHOH YacTH THIUN- 
HOWHOH TPyOKH, re BOSHHKAIOT HOBBIC THIUMHKH, IPH CHIbHO H3MCHMBIIMXCA 
TPH 9TOM YCJIOBUAX OCBeICHHA. OTO ABJIACTCA IPHUHHOM MOHMKAIOMIEHCA AKTHB- 
HOCTH AMpepeHUMalM THMHHKM HOBOrTO TuNa. Ha pue. 2, cnpasa, v300paxKena 
YaCTb OCHOBAHHA TbIYHHOUHOM TpyOKH asTeu weKkapcTBeHHoH (Althaea offici- 
nalis) © HOBOOOpasyrOMMMHCH TPHXOMONOAOOHbIMH TbIYMHKAMH B pasqMUHBIX 
COCTOAHHAX PasBUTHA., BepXuasd THIYHHKa HE TOJbKO BNOMHe CCPOpMUpOBaHa, HO 
TbIJIbHHK PaCKPbIT H H3 Hero BBICHINAaIOTCA MUKpocnoppr. HwxKepacnomoxKeHHble 
THIYHHKH MpeCTaBJIAIOT HECKOJIbKO Pa3JIMUHbIX CTYNeHeH pa3sBuTHA 3TOFO Op- 
raha, MpHueM CaMaA HW KHAA He3HAUHTeIbHO OTMMYAeTCA CBOeH OpraHHusallHeit 
HM OOJIMKOM OT MHOPOKJIeTOYHOrO BOOCKa — 9MepreHHn UH TpuxoMbl. B o6- 
eM TaKHe TbIYMHKH, OOpMJICHHBIE B JOCTaTOUHOH Mepe ompefeneHHo, 
HECKOJIbKO HaIIOMHHAIOT CNOPOHOCIbI HEKOTOPbIX HH3IIMX TpHOoB c UX cmopaH- 
rHAMH. 

B mpaBoM HWKHeM yruary puc. 2 u300paxKeH OHH W3 MbIIbHHKOB TbISHHKU 
TPHXOMONOJOOHOFO TIPOHCXO*KAeCHHA TOM Ke aJITeH JIeKAapCTBEHHOH, HO BOSHHK- 
(IMM PaHble ThIYHHOK C OKPYIJIbIMH TbIIbHHKaMH. Mbl BbIIe yxKe yKa3biBasH, 
YTO Mp OOpa3z0BaHHi TPHXOMOMOJOOHHIX TLIMHHOK 103Ke BOSHHKUIHE THIMHHKH B 
cBoeH ZudbepeHuualluu OTCTaOoT OT Ooee PAaHHHX, OCTAHABJIMBaACb B 9TOM OT- 
HOWECHHH Kak Obl Ha MpOMeKYTOUHBIX CTAHAX PaSBHTHA BUOMHE MOMHOWeHHO 
BbIABJIGHHOrO OpraHa. Bce Take TbIYHHKH MOHOT9SKOBBIC. ; : 

ToulbKO YTO ONHCaHHbI MyTb OOpa30BaHHA TbIYHHOK He OrpaHHuHBaeTca 
JIHMIUb MaJIbBoBbIMH. Mp Ha6sroamu TakOH »%xe Npowecc B UBeTOUHbIX OyTOHaXx 
pasMuHbIx Columniferae, y Hexoroppix Myrtales, Tubiflorae. Cneyyet c 9TOH 
TOUKH 3PCHHA HCCCOBaTb PasBHTHe WBeTKA BCEX CNaMHOJIENeCTHbIX. 

VUtrak, KpoMe HOpMaJIbHOrO OOUeMpH3HaHHOrO MYTH pa3sBUTHA ThIYMHOK U3 
COOTBETCTBYIOUIMX OyrOpKOB HJM 3a4aTKOB KOHYCa HapaCTaHHA WBeTKA, ThHIYHHOK 
JIMCTONOAOOHOH MpHpOAbl C FUTSKOBLIMHM IIbIIbDHHKaMH B NpHpose CyllecTByeT 
ele 10 KpafiHeli Mepe Ba TyTH OOpa3OBaHHA ThIYHHOK C MOHOTSKOBBIMH TIbIJIb- 
HUKaMH HW TPHXOMONMOAOOHOH MpHpoybI 10 cBoemy Mmpoucxorwenuto. Tora kak 
TbIUHHKH epBOrO THA MOXKHO Ha3bIBaTb MUKPOCMOpo*usNaMH, TbMHHKH 
BToporo THMa cCJleqyer OTHeECTH K KaTeropHM MMKpOCHopaHruepopos, BHEe 
KaKOro-sJIHOO OTHOWCHHA K TeJOMHOM THnOTese TMpOwCXOmwKeHHA UBETKA. 
Boo6me Ke TEPMHH MUKpOcnopaHrveop, BNOMHE NpHeMeM AA COMeH Xapak- 
YepHCTHKM MOpoorHyecKOH MpHpOLbl BCAKOM TbINHHKH. 


Botanuyeckui uucturyt um. B. JI. Komaposa Iloctynusio 
Akanemuu Hayk CCCP 6 IV 1956 
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PH3SHOJIOTHAl PACTEHHH 


E. M. MOJITAPEB wu A. ®. LWIYJIbIHAWH 


®OPMHPOBAHHE CBETOBOUM CTAXWM Y PACTEHHUM 
ME.XKBUJLIOBbIX FTHBPHILOB MUWIEHUILbI 


(IIpedcmaeaeno axademuxom T. JI. JTeicenxo 31 V 1956) 


Cretopand cTaqvH ABIIAeTCH BTOPbIM MOCcJe cTaqHH ApOBUsallUMM *usHouOrH- 
yeCKH HeOOXOJHMbIM 9TAIOM B WHMKJe€ VHAMBUAYaJIbHOrO pasBHTHA OMHOJETHHX 
PaCTHTeJbHbIX OPpraHH3MoB. Y O3HMbIX COPTOB MIWeCHHUbI B HCTOPHYCCKOM pa3- 
BUTHH MO BAHAHVHEM SKOJIOrMYeCKUX YCMOBUM Cpefbl OONTAHHA BbIpPadoTaach 
6omee JWIMHHaA cBeTOBand cTaqva, eM Y SApOBbIX COpM MWeHHLb! TOTO 
*%Ke paliona. IIpu 3apepuleHun crayun APOBH3allMM B OCEHHHM NepHos O3MMbIe 

copTa, HMeroliHe TpOJOsKUTebHYyIO 
Ta6auna 1 CBeTOBy!IO CTaqvio, He MOryT pasBu- 
».-~Ss« BaTbCAH ~B YCNOBHAX KOPOTKOrFO. JHA 
Sama3ibipaHHe KOJIOWeHHA pacTeHHH MexK- 

BUAOBBIX rv6pynoB F, mo cpasHenwio OCH, NPH SHMHHX MPOMOJUKUTCJIbHBIX 
¢€ KOJIOWeHHeM Ha OecnpepbiIBHOM He OTTeENeIAX H PaHO BeCHOH, UTO odec- 
TleuMBaeT PpaCTeCHHsIM  MOBBILICHHYIO 
rbadhinente ycTOHYMBOCTh K MOposy B SuMHME H 

HOCTb AHA paHHeBeceHHUH Mepnospl (* %). 
B  arpoOuojornyeckoH HayKe JO 


c 6 
RL ey CUX MOp OcTaeTcA He3aTpOHyTbIM BO- 


ai t 
& [s) oe 

2 | § = mpoc O xXapakTepe HacyleqOBaHHA u 

oe: arlene? S cpopMupoBaHHna NpOJOJKUTeN bHOCTH 

CBeTOBOH CTaqMH Y Me@*KBHOBbIX rHO- 

Oneccxan 3X Hapoanaa 13 20 28 PHAOB MIUMCHHUbI, pOMUTebCKNe COpMpbI 

Topaenbopwie 1426/7 < J10- Peg LA) o KOTOPOH CYLIECTBEHHO pa3syinualoTcA nO 

AanGaccnaa XToprewpop- ft 9Tomy cBolicTBy. B Hamel padote (*) 
me 26 3 

Oncccnad 8 13 | 2t |xonom. WOCTABJIeHa 3afa4ya NOJYYMTb O3HMyIO 
a 

Bi rout 2 | 17 Jat ke TBCPAYIO MEHMUY, XOPOMO 3MMytOULyt0 

Peppy: nHeyM 1239 Veen gee eres B YCJIOBMAX XKapbKOBCKOHM OOnacTH. B 
HapoaHaa 5 15 22 


CKPCIMBaHHAX HCNOMb3OBaINCb copTa 
y 't I MATKOH OSHMOH MWeCHHLbl C NpOAOsKU- 
TeMbHOH CBETOBON CTaqWeH M APOBble TBepfAble MWeHHUb C Gomee KOpOTKON 
cTaquet. Hauvnaa c nepsoro noKoslenus, ruOpufbl BbIpPalMBanuce TipH ocen- 
HEM MOCeBe HM BOCIHTbIBAIMCb B HaNpaBseHuu OsHMOro OOpa3sa xKuBHH. BFs 
HW Fs oOblyHO HAeT Mpouecc pacuienenuA ru6pwsHoro noTomerBa Ha (pOpMbI 
MCXOMHbIX BYOB C OOpasoBaHvem Oombuloro MHOrcoOpa3ua nO Mopdosornye- 
CKHM HM (u3HONOrHYeCKHM NpH3Hakam. Bo Bropom noKoseHuu OoTaHuyecky1o 
MpWHaMJIeKHOCTh PacTeHHH JO MOMeHTA UX KOJIOWCHHA HEBOSMOXKHO ONpeje- 
JMTb, MOSTOMY H3yYeHHe CBeTOROM cTaquu B Fe NpoHsBos_uOCb Ges onperje- 
ueHua OoTanwyeckoro Bua rHuOpuzos. Haunuaa c F3, cpBeropad craqun 
M3yualacb Pa3ebuO y Tpyn TBepAbIxX M MAPKUX NWeHuL. Cemena poyuTenb- 
CKUX COPTOB H FHOpHAOB Nepeq nocepom spoBu3supoBaiuch Gomee 50 quell 
pu Temlepatype U—2°, 
Hsyyenne cBeTosoi crayquu mposogusoce: 1) npu 6ecnpeppiBHom yHe, — 
B HOMHO€ BPeMA PacTeHHs OcBellaIMCb O00-Br amnamu (u3 pacueral mamma na 
1 mM’, ycraHoBsjeHHas Ha Bbicote 80 cm or pacrenni); 2) Ha ecrecTBeHHOM jHe; 


3) Ha ykopoueHnom jo 14 yacop que u 4) na yKopoyenHom yo 10 wacop que. 
866 


JLONOAHHTeTbHOe OCBEHICHHe WH 3aTeHEHHE TOCeBOB MpOusBOAMIOCb cHhewHab- 
HbIMH AWMKaMA C MOMCHTA TOABJICEHHA NMepBbIX BCXO,OB — oT 3 V JO 
25 VI 1955 r., korga B OMbITe KpyrmocyTouHOrO OcBeLeHuA OCHOBHad Macca 
pacTeHHH BbIKOJIOCHaCb, a Ha YKOPOUeHHOM JHE BbIABMJIaCb YeTKad pasHuLla 
B 3aepKKe KONOWeHUA. PesybTaTbI UCCIeEAOBAHHA BTOPOrO MOKOMeHUA ruOpH- 
OB IpHBefeHbl B Tabu. 1. 

U3 ra6n. 1 BuqHO, YTO ApOBas TBepfaa nmeHuna Hapognas, umewuasn Han- 
Oosee NpOMOMKUTEIbHYIO CBETOBY1O CTAMMIO H3 TBEP/bIX MWICHHW, BO BCeX Ba- 
pHauTax OMbiTa BbIKOMOCHIaCb. O3umple copTa MArKOH nmenuub! (Omecckan 3, 


AnaOacckan, DeppyruHeym 
1239) B oTmHuHe OT sApOBOl 
TBepyow Ha 10-"acoBom qHe 
He KOIOCATCA; Ha 14-yacoBom 


Tao0auna 2 


Sama3QbIBaHHe KOJIOWeCHHA PaCTeHHit MeKBHOBLIX ru6- 
pufzosp Fs no cpaBHeHHIO c KOJOUIeHHeM Ha Gecnpepnip- 


HM eCTeCTBeEHHOM JHE KOVJIO- BN Se 
CATCA CO SHAYHTCJIBHbIM 3a- Ses. 
UpofomKurebHOCTh AHA 
Tla3sf{bIBAHHEM B CpPaBHeHHH 
C KOHTpoOviem (OecripepbiBHoe : 
Copta u rHOpyaAB Bun a 
ocBemleHHe). PacteHua Mex- 5 a| d4-aac. | 10-4ac. 
BHJOBbIX THOPHAOB BO BCex og 
BapWaHTax OTIBITOB, Kak UH 
HHWa = 
prensa cg Ilumenka X Hapog- Tre vulgare ils 23 28 
CHJIMCb, UTO YKa3bIBaeT Ha Haa Tr. durum 14 19 27 
i IlumMenka Kpaca- Tr. vulgare 12 |kon0ml. HeT|KONOW. HeT 
CHJIbHOeC BJIMAHHeE B TOTOM aE oe aReetduriui {1 49 29, 
CTBe APOBOTO POWHTeIA. O7- AnaOacckaa X 1 op- Tr. vulgare 9 19 KOJIOU. Her 
= Deudopme 1426/7 Tr. durum 15 23 i a a 
HakO y TrHOPHAHbIX PacTCHHH = Jorecnene 17 X Tr. vu'gare : pong Her. |e 3 
4 ApayHaaHbl Tre durum ” ” 
F, 3aMCTCH HEKOTOPBHIM CABUT Ce 3X Kpa- Tre vu'gare 14 22, 35 
B CTOPOHY yJJIMHCHHA CBeTO-~ carnuua Ka6apapi Tr. durum 12 16 29 
3 Oneccxaa 3 & Ha- Tr. vulgare 19 29 KONOW. HeT 
BOH cTaJlHy, Oco6eHHO y rH6- poaHaa Tr. durum if a 5 ” 
e JIvoTecuenc 17 Tre vulgare 8 ” > 
puja setae x gee Sa One See rE OTe 34 
1426/7 
Dope See - Pun emeee 3 Tre vulgare | 13 21 KOAOW. HET 
CMaOO3HMOCTOHKOH O3MMOli Haponuaa Tr. duram 5 15 22 


muieHuubt Jlrotecuenc 17 c 
nosyosuMoH TBepwom mumenuuet Topgzeudopme 1426/7 no june cBeToson 
CTaqWH OKa3asJICA CXOAHBIM C APOBOH TBEpAON muennueh. PesybTaTbl uccueso- 
BaHHA TpeTbero MOKOJeHHA THOpHAOB MpHBoAATcA B TAO. 2. 

V3 Tta6n. 2 cnemyet, 4TO y pasHbIx rHOpHp7OB F3, B 3aBHCMMOCTH OT Hacwieq- 
CTBCHHBIX OCOOeEHHOCTeH POAMTEbCKUX COPTOB MH YCOBHH BbIPaLMBaHA, POPMA- 
popalve CBeTOROi cTaquM mpoucxo_uT HeofMHaKoBo. Y rvOpuja Ilumenxka x 
< Hapoyquan HaOmrojaetca HEOONbINON CABHF B CTOPOHY YAJIMHEHMA CBETOBOM CTa- 
MM B CPaBHeHHH C APOBbIM posuTenem u ruOpufamu F. Takxe BO BCeX BapHaH- 
TaX OCBCLICHHA BbIKOJIOCHJIMCb pacTreHua TBepfoH M MATKOM TrMOpuAHbIX ne 
HMI, cKpeulMBanua Opecckan 3 Kpacapuua Ka6dapgbl. Ofmnako y: 
gToro ruOpuya upu 10-uac. qHe yawMHeHHe cBeTOBOM cTaquu BbIPaKeHO Oosee 
OTUETJIMBO. 

Y pacrenuii ruOpuyjos AmaGaccxaa X Topgeuopme 1426/7, Ojec- 
ckad 3X Hapoquad MposouKUTebHOCTb CBeETOBOM CTaMM ykKJlafbiBaeTCa Bi 
HOpMy O3HMMoro coptTa OyeccKkaa 3. 

Y ruOpugos Tumenxa x Kpacasuna Ka6apsnt, Jliorecuenc 17 « Apanjansi 
MATrKHe TWeHHUbI Ha 14- u 10-uac. qHe BHIKOMOCHMIUCh. Secb Mbl BCTpeyaemca: 
c (bakTOM Oomee CHIbHOM peakUMH TMOPUAHbIX MATKUX MTWICHH Ha yYKOPOUCH- 
HI JleHb, JeM jlaxKe y O3HMBIX POMUTEILCKUX COPTOB, Y KOTOPbIX OObIMHO: 
KOJIOWeHWe OTCYTCTBYeT TOJbKO pH 1O0-gac. He. 

PacreHua TBepAOi MMeHHUbI BCeX THOPHAOB, 3a UCKJIOUeCHHeM F; Ama6ac- 
cxaa x Topgendopme 1426/7 c nopbilieHHbIM TpeOOBaHHAMK K MpOAOMKUTEMb~, 
HOCTH JHA, C(OPMMPyIOT CBeTOBYIO CTafMIO MefieHHee, YeM PacTeHHA MATKOM 
TNeHMUEI. OZHMbIe THOpHAHbIe TBeEpAbIe MWIeHHIIbI BCCX CKPeLMBAHMM OTAMTA™ 
IOTCA OT APOBOM MMeHHUb! HapogAHOH yAIMHeHHON CBeTOBOM CTaMeHu. Y ruopu- 


jos Ana6accxaa x Fopreucbopme 1426/7, Oneccxan 3x Hapojuas TBepple niue- 
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HHL! pearupylor Ha YKOPOYEHHbIM JleHb AHAOrHYHO PacTeHHAM OSHMBIX COPTOB 
Onetckan 3: n Oeppyruneym 1239. Dror dakT yKasbiBaeT Ha BOSMOMKHOCTH NOMY= 
geHua B F3 MexKBUOBbIX THOpHAOB TBEPAOH OSHMON IMWEHHUb! C MPOMOJKUTEJIb- 
HOCTbIO CBeETOBOM CTaMH paBHOl CopTaM O3HMOl MATKOHM MWeHHILbI, 
B Fa uccaeqopanocb 24 cembu (uHuu) deTbIpex ruOpupos. JInnuu, mpHosn- 
3UTeIbHO paBHble MO AIMHe CBeETOBOM CTauu, OObeAMHEHbI B rpyMibl (ra6n. 3). 
Pa3Hulla B peaKIMn Ha 
i YKOPpOUCHHBIN JeHb TBEPsbIX 
SanasqpipaHHve KONOWeHHA pacrenHit MexKBHJOBbIX rH6- HM MATKUX TWH, B F, Bbl- 
PHAOB Ir nO CpaBHeHH!O C KOJIOCHHEM Ha 6ecmpe- paxkeHa yxke OTHOCHTEJIbHO. 
| DEE ROMEAuS cna6o. Kak cpeyu TBepAbIX, 
Tak HW CpeqW MATKUX NWeHHL 


Tao6auna 3 


Tlponon X2XATeCJIbHOCTh JHA 


aS MMeIOTCA CEMbH, Ppe3KO pa3- 
Copta = . : jimuaroulveca MO xXapakTepy 
w ra6pans | ¢ me 5 | d4-uac. | 10-uac. CBeTOBOH cTaluv: OHH 3 
biti = 5S & HUX NO MpOOJKUTeEbHOCTH 
j uv ° 
___+____— CBeETOBOM CTaquu NpHOuMxKa- 
anatists! \ peat = vi a . HOTCA K OSHMOMY POJHTEeJIIO, 
sad0accK ad | rf. vulgare KOJOUW. HET i 
Hapoanaa | 3 / Tr. durum | 15 24 34 Apyrve 3aHMMaloT MpoMexy 
nea eee ‘ 29 |Konoul. HET = TOUHOe TMOJIOKeHME MeXKLY 
eppyruney it Tr. vulgare 13 26 ” 7 
1239 X Vopr 2 Tr. durum 16 24 33 O3HMbIMA HW SAPOBbIMH COp- 
OpMe } , : KOJIOW. HeT 
veh ia Lele heal ty ede, "i TaMi. 
AstaBacckan 4° Tr. vulgare } 13. 2 
 Menanonyc] 8'| Tr. durum 11 24 38 B Fs Boye IOC? 29 aM 
ae ! oN 2 7 : “ cs eG Het HUM, BbIAeCJICHHbIX HW3 UeTHI- 
meccKkan 3 f. vujgare 
x MensaHto- 2 "a i 12 BOAO. HeT KOMour. ner POX ruOpHOB (ra6n. 4). 
nyc 69, Tr. durum 14 
Onecckaa 3 } ' Tr. vulgare 13. 241 KOJIOW. HeT Kak NOKA3bIBaroT Baie 
Hapoawaa | | «| Tr. durum | 5 15 22 Ta0.4, B Mpesenax KaxjOoH 


lea | THOpHAHOK KOMOUMHALMH JH- 
HMM \SHAYMTebHO PasIM4aOTCA NO MPOMOMKUTENbHOCTH CBETOBOM CTayun. 

Y rvopuga F; Peppyruneym 1239 x Topyendopme 1426/7 tbopMp! MarKkoii mue- 
HHUbl OKa3aucb Gonee TpeOoBaTeJIbHbIMH K CBeTY, UCM OSHMbIM pOAHTebCKHH 
copT. [uOpuguple pacreHua He BbIKOMOCHIMCb Ha 10- nu 14-aac. qHe. Cnegyer 
OTMETHTD JIOOONLITHBIM (aKT, UTO BCe 9TH CPOPMb!I HMCIOT OUCH KOPOTKYIO CTA MIO 
APOBH3ALMN, NOYTH paBHylO MOJyO3HMOMY pONTeIO TBEPAON MweHuUbI: 16— 
19 yuen. . 

) oY TBCPALIX! O3MMBIX MMeCHHL STOrO THOpuya, 3a UcKMIOVeHHeM JMHU Ne 1, 
CBETOBaA' CTaMA 3AHMMAaeT TIPOMe2XYTOUHOe NOJORKeHHE Me*Ky POAMTeAMH. 
Jivnun NoNo 3 n 4 TBepgok muenuupl ru6puya AnaOacckan <x Hapoguaa xapaK- 
TEPU3YIOTCA OUEHH TPOMOJOKUTebHOH CBeTOBOM cTagqueh. Mx pacreuua He cno- 
COOHbI KOOCHTbCA axe Ha 14-yac. JHe. 

 Tlpupeyenupie: sKcnepHMeHTaNbHble MaTepHasbl NO3BOMAIOT CemaTb cepy- 
fQIILHe  BbIBOJbI. 

Y rvOpvfoB O3SHMbIX MATKUX MNWEHHI, C APOBLIMM TBePALIMH NWeHHLAaMu 
B H€PBOM NOKOJIeHHH OObIyHO JOMHHUPyIOT KOPOTKaA cTaquA ApOBusanun u 
KOPOTKad CTauA CBeTOBAd Hal JVIMHHbIMH cTayuamuv. TuOpuyzHble pacrenua 
TIpH BeECCHHEM MOCeBE MOryT HOPMaJIbHO KOJIOCHTbCA HW pH OCeHHeM ToceBe OT- 
HOCHTE/IbHO YOBJIETBOPUTebHO 34MOBaTb. BO BTOpOM noKOMeHuM rHuOpHAHbIe 
pacTeHHs MO peak Ha YKOPOYeHHbI JeHb CTOAT ONM3KO K APOBbIM POMUTeb- 
¢KMM COpTaM. 

B TpeTbeM NOKONeHHH THOpHACB yxKe NOABIAIOTCA CeMbU TBepAOl H MATKOL 
MUCH, C TMpOJOJKUTEbHOCTHIO CBETOBOM CTayuH, paBHOH copTaM o3HMOfi 
MATKOM MIUeHHIUpl. 

B Fy, u Fs ocHopuas Macca sMHu uMeeT JWIMHy CBETOBOM cTayuu, paBHyto 
O3MMbIM IILUCHHMaM, WJIM MpOMexKyTOYH YO Mexkly powuTenamu. pu stom Hepey- 
KO BCTpeuaioTcA (OpMbl TBepAO M MaArKO MwMeHUN, Sonee TpeGoBaTebHBIE 
K'CBeTY, UCM O3MMble CopTa. 

JinMHHad CBeTOBaH cTaqua y THOpuAHBIx pacTenuit OpicTpee cbopMupyetca 
B Tpylle MATKOM MWeHHILbI, H, HaoOopoT, MefeHHee cosjaerca y pacTeHuii 
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TBEPAOH NWeHHUbI. OODACHAeTCA STO TeM, 4TO B rpynne MATKUX MWeHHI, NOL 
BO3JCHCTBHEM BHELIHEH Cpej{bl M rHOpHAU3allLMH MpOUCXOAUT Npouecc BoccTaHoB- 
JEHUA MpOMOMKUTeIbHOH CBeTOBOH CTaQHH, HapylieHHOli Mpu cKpeujmBanun. 


TaOunna 4 


Samas(bIBaHhe KOJOWeHHA pacTeHuli Me@xKBHOBBIX ruOpunos Fs 
nO CpaBHeHHIO C KOJIOWeHHeM Ha GOecnpepbIBHOM He 


MponomKuTebHOCTh JHA 


bax} 
Copta ss £ 
= Bug c 
H THOpHABI = 5 «a 14-u4c. 10-uac. 
cA are 
2 oH 
Ama6accxan X 1 Tr. vulgare 19 27 32 
X Hapoguaa 2 a * 16 21 KOJOW. HET 
3 = _ M4 26 ; é 
4 . - 9 29 - zs 
1 Tr. durum 14 27 32 
2 ” , 15 2/7 39 
3 3 : 6 KOJIOUI. HET}|KOJIOIM. HET 
” ” 8 ” n n n 
@eppyruHeyM 1 Tr. vulgare 441 24 ” 
41239 X& Vop- 7a 5 ” Q |Kkonoul. HeT B ” 
Aeudopme 3 i - 13 5 5 ” ; 
1426/7 4 5 . 15 7 5 ” a 
5 . - 16 is - ” 
fi Tr. durum 5 14 22 
2 ; - 14 19 29 
3 5 . 14 19 38 
4 3 : 14 17 KOJIOLU. HeT 
Ana6accxaa & 1 Tr. vulgare 11 23 35 
X Menauo- 2 ¥ z 14 18 KOOW. HeT 
nyc 69 3 4 5 16 21 ” » 
4 3 S 17 22 2 ~ 
1 Tr. durum 4 16 33 
2 7 ” 14 24 82 
3 » = 16 18 40 
4 4 “ 44 20 KOJOW. HeT 
Oneccxaa 3X 4 Tr. vulgare 41 16 33 
 Menano- 2 S ” 11 21 33 
nyc 69 3 5 » 26 30 43 
4 FS is 10 13 KOJIOU. HET 
Onecckxan 3 Tr. vu'gare 13 21 e % 
Haposuaa Tr. durum 5 15 22 


Ilo rpymne TBepfow MWeHHUbI MpOsOMKUTeIbHAaA CTaMA CO3aeTCH BHOBb 
WH MOSTOMY Mpolecc ee cO3qaHHA HeT Coulee MeQVICHHbIMH TemMmaMH. 

Visyyenne craquiinoro pa3sBuTHA rHOpHOB NOsBOJIAeT reHETHKY HM CeJIEKLMO- 
Hepy Ooslee AKTHBHO ypaBJATb MpoueccaMyu (POpMUPOBaHHA JVIMHbI BereTallMoH- 
HOFO MepHvoOfla, 3H4MOCTOHKOCTH HW JpyrMMH Mpv3HakaMH y BHOBb CO3aBaeMblX 
pacTeHHuit. 


VWuctutyT reHeTHKA H CeJIeKILHH Tlocrynuso 
Axayemuu wayk YCCP 30 V 1956 


UMTHPOBAHHAA JIMTEPATYPA 
17, Jl. Jinpceu ko, Crannitune paspntue pactennii, 1952. *# B. WU. Pasymoes, 


Cpeza u oco6ennoctn pasBuTua pacrennli, 1954. % A. K. Denopos, Usp. AH CCCP, 
cep. 6uoa., Ne 5 (1954). 4A. ® Uy asiugun, MKypx. o6u. Onon., 15, Ne 5 (1954). 


869 


ry 7 
Feat eenns RMN WETS we! feet Gl are 
“OER TDS Seen cate rol) eI 


cemearetire nga — onset y (ets ica AVG pln a aOVOTT OEY ee 
vil ‘ ee 1s Ne awe al ae, % a : 
i tse: anacdns j ai 7 ie he <oemAghinae vs 
J ; P | 
gi) Solwpet Seeog i hunwes; 5 
é . wT YS TEST wansiion cose ate : 


162 KOMI yg Meloni oNON & ciiwaldhie Olt i- 
| i ; | 10 ni ewan 


— on eens 


al 1 : ei? de Rad al, ~ he urease <2) ; F : Bh e ve 
Suet = re ee Mee 
i 2 bt 8 ' ’ a : a 
a 7 AOS 4h Ty 
7 he snaeeal i pa ——— bia tet — in 7 
i: , ? f 7 
i 8 oe Pe a yl, SER) ae 
SS : | j itl s “Fie a a py 
14 .. 1 °° 2 tow ry a wr Mel'y yie th wm ‘ 
? 2 % eo! an 4 | af 7 . int. = te 


® 

—< 
“fT 
ri 


eg | : 
oe - : 3 pn 
‘ * =< , v ‘ < 7u fing nb eT ~ 
i ‘% j fi ee ral AGT. a ks 
en pa aes ‘e Vee Sy & Wa iaaiy" pourery 
ee Sa Pees ar Ks See ih | | = " . ‘ ¢ | TD venta +" 
yo: ~ » * 
a 7 F a PS SS ie PET 
' rig durant i 1 ot 7 > Bs A i hier 
eit bt) Peer halal es 
a he ae ew War “tH, Gomer 
‘ in eee i a ‘ seas ‘ 
¥ : i ~ , { ~ e . , -) aA 
tee De amcvont f .¢ f ry 7 : de . 
Ca y ; ts bat ke ; + 
WaT cto die nT) b; hart: Si ; (tet 
i slo toes | ie oe fe 
oe a : mers oh ai 
a af, 6 tae iat fe 
iM AQHA TH “ Hat we of SS a ee 
- “i Tod ro Ships a i "i i ; 4 * ep . t 
; CAN ke a ee cela  | 
y 0 hy et aot ie " : ' 2 
ip ry j 37 auahoe Fad i es . - ri + 
a 7 te yf oauth at 
ovis 4 Chaney qa’, td H 48 tare MiQresfs Pry’ 
os ; 4 si edad then ‘ep hd 


GIOHE “HeNsteoy myers ainansriennanogn MUNHeDUT fongsor on 

+ 9) Dia HNN OM SSRSO TON RNHBREOS SF AOSBUMIN 
aS niin re SH ROPENY OT GY RAT NSEOE OTOH RRTD 4 
GNBOTITT Hh hy, MRR ‘AVERY A APHRAE uid (ni dri ss 
sie ties fat ae Ae RaHENAI RMT TQR Ro wr rate a) OH 


; j P 7 c Vor 
; (ae Hei 9o1T Haeanss ig ener.” ; 
Ser be 22 © Wempepetee fe a 


| Fett, RAAdOMEY “8e"* “soma 
dou teed oN s Bath» San meg po 
ih els Se GP Batt Tehrsroas ONNaNEG: 2 REE ‘ Oe 
a HA est a ti @ ah 2 SOL Masta rahe peeling 3, 
Ty AE UE ABO OR, oll Se oat ety Bell. jis be®, me eiey rs 
| oe Bi i SS 


re Fis » dnp ent bas 
tw ; ae, 9 ne “Eri Ss 


, : oe ann’ } way er e itsunttea 
\ cn ly Ry (RINTeG MA, rig ; 
~ 205 SORerty Mee epi 


“ay - 


4 
ees 
rr 

Sr 
A” 7 
= 


pin : 


ae aner “ bela 0 


| | aa y T 
tite ay i a tat Ms 
| . " ‘ 


Hoxraagn Akagemuu nayrxr CCCP 
1956. Tom 110, Ne 5 


PH3SHOOTH A 


JI. A. MATHHAH 


NOCJEXCTBHA NMEPEPE3KH 3AXHEM NOJIOBHHbI 
CHMHHOFO MOSTA Y YEPENAX 


(ITpedcmaeneno axademuxom JI. A. Opbenu 8 V 1956) 


To HaCTOAUerO BPEMEHH OCTABaJIHCb HE H3YYEHHBIMH TOCJeCTBUA Nepepesku 
3aHeM NOJOBHHbI CIMHHOrO MO3ra HW MHAMHKa BOCCTAHOBJIeCHHA (PYHKILMH y Ta- 
KHX MKHBOTHBIX, Y KOTOPbIX BHePBbIe BOSHHKAIOT BCe Te CBOMCTBEHHbIe MJICKO- 
MMTarOuluM MOpdouoruyecKkHe Audpepenuualun NMpOBOAAWUX CHCTeM CMMHHOFO 
MO3ra, KOTOPbIe HMe1oTCaA y MuleKONMTaoulHx (?). PeureHue sToro Bonpoca mpes- 
CTABJIA€T HHTePeC AVIA NOHHM@aHHA Me€XaHH3MOB KOMIMeCHCaTOPHOK JeATebHOCTH 
IGHTpaJIbHOH HePBHOH CHCTeMBI. 

B weiax H38yYeHHA XapakTepa HapylIeHHH, BbISBaHHbIX yKa3aHHOM onepa- 
IHeH, a TakKxKe H3YYCHHA JMHAMUKU pa3BHTHA KOMMeCHCATOPHbIX Npucnocobe- 
HHH, OblJI HCMOb30BaH PA TeCTOB (PuU38HOMOrMYeCKHX UcceqOBaHHH. TlocmeqHHeE 
NpPOBOAHINCh CHaYana Ha 16 30poOBbIxX B3pOCIbIX H 4 MOJIOMbIX IIpeCCHOBOJHBIX 
yepenaxax (Clemmys Caspica, Caspica), a B JanbHeliuiem — moce nonepeyHoli 
NepepeskH 3afHeH NOJIOBMHbI CNMHHOTO Mosra Mexyy VIII mettupm u I rpyy- 
HbIM TO3BOHKaMH. 

Y B3pocsIbIxX Yepenax MonepeyHad Tepepeska 3aqHeH NOMOBHHbI CNMHHOTO 
MO3ra BbI3bIBaJIa Heri yOOKHe HW CpaBHHTebHO ObICTPO NpOxXo_AuHe HapylleHHA 
4YBCTBHTCJIbHbIX PYHKUHH OpraHH3Ma HU2%Ke YPOBHA NepepesKH. QTO BbIpakaeTca 
B pe3KOM IIOBbILUCHHH pedbJIeKTOPHOH BOSOyHMOCTH HHXKHeEH MOJOBMHbI WHTa 
WU 3ay[HuxX amok. HenocpeycTBeHHO Nocyie onepauwHv u B NepBple 3—8 AHeH NO- 
cyle Hee Ha Mawleee MeXaHHYeCKOe, SJIEKTpH¥ecKoe H TepMH4eCKOe BOseH- 
cTBHe, Ha cmaOoe CaBsIMBaHHe WIM YKOJI JlaNKH, XBOCTa, Ha IPHKMabIBaHHe 
MIpOOupKH c TenwoOK BOZOK (30—35°) kK koxKe HaOmOjaeTcA OypHaA A BuraTeIbHaA 
peakiHa oOeuMu 3ayHuMM JanKamu. AHasOrH4uHad peaklWaA NosyyaeTca u 
B CJly¥ae Me€XaHHYeCKOrO pa3spaxKeHHA 3afHeli NOMOBHHbI OpIowWIHOn cpeyHe- 
GYBCTBHTCIbHOM JMHHH. B nepsppie 2—3 JHA KaK MPH YKa3aHHbIX, Tak H Mp 
6oee CHJIbHbIX Pas\paKeHUAX 3aHUX NanoK Yepenax OHH OYeHb Cabo pearHe 
PYIOT JBHKCHHAMH TepefHuX WanloK HW romoBbl. Hapsay c NOBbIWeHHeM UYBCTBH- 
TCJIbHOCTH 3aHHX alOK HaOMOMaeTCA TaKKe H HE3HAYHTeJIbHOe CHHKEHHE CH- 
Jbl UX petbeKTOpHOTO MbIINe4YHOrO COKpallleHHa, yCKOpeHve BpeMeHU pac- 
cla6eHHA, PAaCCTPOMCTBO JOKOMOUHH. OHO BbipaxkaeTcA B TOM, UTO Yepenaxu 
3aHHe JlalKW YacTO KayT He MOJOWIBeHHOH, a ThImbHO croponon. TI]pu yKsa- 
JbIBAHHH CMMHOM BHH3 UM He yaeTCA OCYMLECTBUTb petpleKca lepeBepTbIBaHHA, 
a MvaBaHHe OCYIIECTBAeCTCA JHUIb IPH NoMoMmM NepequHux sanoK, Ha 3—4 eHub 
moce OMepallMH BOCCTAHABJMBAeTCA TPOBOMHMOCTb CMMHHOrO MO3ra: Telepb 
Up pasqpaxeHHH 3aHHX NaNOK MOX%KHO HAaOMO[aTb 3alllMTHOe PICKCOPHOE CO- 
KpauleHve He TOJbKO 3aHUX, HO HM MepeqHHX ManOK MpH OMHOBPeMCHHOM BTA- 
PHBaHHH POJIOBbl BHYTPb WHTa, Kak B Hope. B aToli chase BOCCTAHOBJICHHA PYHK- 
WH depenaxu MIpH XOqLOe OUeHb PeAKO KNAYT 3aHHe JalKH TbIbHOH CTOpPO- 
Hoi. B jambHelwem mopor pedieKTOpHOH BOsOyAUMOCTH 3aQHHX anOK Ha 9JICKT- 
pHueCKHH TOK CHM KaeTCA WO HOpMpI. K 7—8 JHIO Tocse onepalMu Yepenaxn, 
nepepepHyTpie CNHHOM BHH3, MOFYT OCYIMIeECTBHTb pedseKc NepeBepTHIBAaHHA, a 
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IPH lvlaBaHHH WOMbSYIOTCH TakKe HW 3aHHMH JialikaMu. K asTOMy BpeMeHH one- 
PHPOBaHHbIX Yepelax TPpYAHO OTMWYHTb OT HOPMAJIDHBIX . 

B xauectTse npuMepa B Ta. | MpHBOAHM Pe3yJIbTAaTbI OMbITOB, MO YYeHHbIX 
Ha B3pocloli uepenaxe. Kak BHHO H3 TaOJMUbI, Nocue NoMepewHou NepepeskH 
gael NOMOBMHbI CHMHHOrO MO3ra MOHHSHsICH Nopor pedieKTOpHOu BosOyAH- 
MOCTH 3AHHX JIaMOK, HECKOJIbKO CHH3HaCb CHa pe*eKTOPHOrO COKpallleHHs 
MILI, KOHCYHOCTeH, YKOPOTHIOCb BpeMa paccyla6ieHHaA. Ha d jeHb noce one- 
pall yKa3aHHble pacCTpOHCTBa KOMMCHCHPOBaJIMCb: BOCCTAHOBHJIMCb HOPMAJIb- 
HbIe BEJIMYHHbI. CO CTOPOHbI NepeAHHX MaNOk Mocse ONepalHH SaMETHbIX H3MC- 
HeHHM He HaOmogaerca. Tlocne nonepeynoli NepepeskH CNHHHOrO Mosra OoubIUe 
MOJOBHHBI ero WamMeTpa HaGsmOaIHCb riyOOKMe MOTOPHble, CCEHCOPHbIe H Bere- 
TaTHBHbI€ HApylWeHHA, KOTOPblIe HE KOMICHCHPOBaJIMCb B TeYeHHe YETbIPEX MC- 
canes. Mbt 3f/ecb HMeeM Jes10 C TIpefeIoM MaCTHYHOCTH TIpH yKasaHHOu cbopme 
XHpypruyeckoro MOBpexKeCHHA CIMHHOTO MOSsra. 

Ta6Oauna 1 

BenuunHbl Mopora peduekTOpHOK BosOyAHMOCTH, pedsIeKTOpHOTO cOKpalleHHA H BPeMeHH 


paccmaOJIeHHA CKeJIeTHBIX MBIIUM YepenaxH B HOpMe H Nocae onepaynu. Uepenaxa Ne 26, 
camen, Bec 800 r 


TlepewnHe sankH SannHne slankKu 
Iipanaa Jlepaa Tparaa Jlepaa 
b ! ® w 
C3) w os & 
all 3 ef g Qf 5S aus S 
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=O a) =o, o mo. (a) aI ov 
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3° sos Qa ° = As Qa. ° = Ax [a5 ° = a 
i=} OAT ana Pes} ont am r=} jee aa =} o=a oma 
4955r. 


30 IX | 13,5 | 800 49 | 413 800 54 | 14 1300 | 60 | 14,5 | 1300} 64 
ath DG |p tks! 800 46 | 13,5 | 800 50 | 14 ehOO) |) si |) WW 1300 | 67 
3 X | 13,5 | 800 50 | 13 800 48 | 14,5 | 1300 | 68 , 13,51 1200{ 59 


Ilpouspefena nonepeynand mepepeska 3a2HeH NOMOBHHbI CNHHHOrO MO3ra MexK Ay 
VIII mefinpm u I rpyHbIM no3sBOHKamMH 


3 X 

4X | 12,5 | 800 45 | 412 800 41 16 T1003 26" OLS, 07) L000 eo 
5X | 413 800 47 | 12,5 | 800 ASO, on el 200") VSi 15a WOOT SS 
6 X | 13,5} 850 40 | 13 800 36 | 16,5 | 1200] 46° | 16 1200 | 50 
Gk ls 800 45 | 12 700 40 | 15 1250} 54 | 15,5 | 1300] 53 
oh DS || Gael TE 39 | 13 800 49 | 14 1300 | 62 | 14,5 | 1300 | 60 
OX |} 13 800 o2 | 12 730 53 | 44 1300 | 67 | 14 1300 | 55 
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Y uverbipex MOJIOAbIX YepenalieK ocse NoMepeywHow Mepepesku 3aqHel n0- 
JIOBHHbI CIMHHOrO MOsra HaOsOMaHCb ciaOO BbIPaKeHHbI€ UYBCTBUTeJbHbIC 
M [[BHraTeJIbHbIe paCCTPpOHCTBAa, KOTOPbIe, B OTIMUHE OT B3POCMbIX Yepenax, NOW- 
HOCTbIO KOMMCHCHpOBaJINCb CclycTa 24—36 yac. nocne onepauuH. Ormeyennan 
ocoOeHHOCTb, MOBHAHMOMy, CBA3aHa CO cao Kak (byHKUMOHabHOH, TaK H 
MOpPOMOrHYeCKOH JOKausalueH Hu Audpepeniualvelt CTpyKTYPHbIxX 3/1eMeH- 
TOB CIMHHOFO MO3ra MOJIOJbIX XKHBOTHBIX (°), 

H{uTepecHo OTMeTHTb, YTO y TpeX B3POCAbIX Yepelax, MepenecuiHx NepesomM 
NaHUbIpA (B OOMACTH CpeAHUX PPyAHbIX H NOACHHUHIX MO3BOHKOB) B eCTeCTBeH- 
HbIX YCJIOBHAX HX IKH3HH UM ABJIAIOULMXCA HOPMAJIbHbIMM K MOMeHTY HCCyleqoBa- 
HHA, Nepepeska 3aHeH MOMOBHHbI CIMHHOrO MO3ra BbI3SBaJlIa OUCHb He3HaUH- 
TEJIbHbIC HaPyWICHHA CCHCOPHbIX H MOTOPHBIX (byHKUHi. Y Takux uepenax NpH 
MpOYWHX PaBHbIX YCJOBHAX BOSHUKUIME HAPYWeHHA KOMMCHCHPOBauCb ropa3syo 
OpicTpee (crlycta 1—2 ys), YeM y B38pOCmbIX, He HMeBIUNX Mepesoma NaHUbips. 
[JoqoOupe (bakTbI HaGOJaIHCh Hamu HM paHbie (%). TlosuyqumMomy, y TakHx 
uepenax pasBHBalou\MicA «MeXaHHyecKHit HMMYHHTeT» (4) Tocme nepBHUHoti 
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TPaBMbI jelaeT UX LeHTPpadbHylO HeEpBHYy!0 CucTemy Ooviee ycTrou4HBOw K HO- 
BTOPHOM TpaBMe. . 

Kak noxa3an 1. M. Ceyenos (°), Bpipespipanue 3aHell MONOBHHbI CHMHHOrO 
MO3ra JIATYWWKH HE BbI3bIBAe€T 3AMETHbIX H3MCHCHHH B pedJIeEKTOPHOH jenTesb- 
HOCTH. CormacHO HallHM HaOsOeHHAM y Yepenax Mepepeska OHO! MHWIb 3al- 
Hei, MOJOBMHbI CNMHHOFO MO3ra BBISbIBACT 3HAYHTeJIbHbIeC HapywieHuaA psya 
(yHKUHH. Ha STOM OCHOBaHHH MOKHO 3aKJIOUHTb, YTO OTBeETHAH peakUuA 
WeHTpaJbHOH HepBHOH CHCTeMbI Ha TpaBMbl Yepenax, CTOAMHX Ha Gomee 
BbICOKOM YPOBHE SBOJIOWMOHHOrO pasBUTHA, ABAAeTCA OOMee Z3HAYNMTEbHON, 
yemM y asrywek. Hapsyy c STHM H3BeCTHO, ITO B cbusMOreHese MOBbILUaAeTCA Tak- 
%Ke H SPPCKTHBHOCT MWACTHYHOCTH WeHTpasIbHOH HepBHOM cucTembI(!). Tor 
(pakT, 4TO y Yepenax Noce NepepeskKH 3a{HeH NOJOBHHbI CHHHHOFO MOsra CHH- 
2KaeTCA CHa pedeKTOPHOrO COKpalleHHA CKeJIETHBIX MBIT 3aqHHX sanok 
M ykopauMBaeTcA BpeMA HX paccaOIeCHHA CpaBHUTeJIbHO C HOPMOH, CJYKUT 
TOKpenieHHeM mpeycTaBsenua (1) O MHOFOSTaKHOCTH yr OesycMOBHBIX pe- 
guexcos. J[yra cruOaTenbHoro pedsekca HauHHaeT (pyYHKIMOHHPOBaTb MeHee 
NOJHOUCHHO KaK TOJIbKO HapyllaeTCA CBA3b M@KAY UEHTPaMH TOJOBHOrO HU 
CNHHHOrO MOsra. BaxkHO NOYeEPKHYTb, YTO CNOCOOHOCTH BbIMeIeKAaWNX LeHT- 
POB OKa3bIBaTb OlaronpHATHOe BJIHAHHE Ha TeYCHHE CNHHAJIbHbIX pedJIeEKCOB 
XOpOWO BbIPaxKeHa y Yepenax, T. €. Y 2*XHBOTHbIX, HAXOJAMIUXCA Ha HH3KHX 
CTYNeHAX (usOreHesa NO3BOHOUHBIX. 


Muctutyt pusnosoruu TlocrymHvio 
Axajflemun Huayk ApmCCP 6 IV 1956 


UHTHPOBAHHAA JIATEPATYPA 


193, A. Acpatsaun, Tes. JoKn. 8-ro Bcec. che3qa @usHonOroB, OHOXHMHKOB H (apMa- 
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Jloxaann Akaygemuu Hayk CCCP 
1956. Tom 110, Ne 5 


PU3SHOJOL HA 


M. I. TPETYBEHKO 


BJIMAHHE ITHJIEHXUAMUHTETPAALLETATA 
HA ®YHKUMM MOYEK 


(ITpedcmasaeno axademuxom JI. A. Opbeau 23 V 1956) 


B HacTosmee BpeMA OJHHM U3 HanOosee Sc*PeKTHBHHIX CpeCTB JCYeHHA pH 
OTPaBJICHHH TAXKCbIMH MCTAJIAMH HW H3J1ydaTeIAMH ABJIAIOTCA [1pemaparpl 
STHJICHAMaMUHTeTpayKcycHonw KucnOoTEE (OITA). Mexanusm jelictsuaA 9Toro 
KOMIVIC€KCOHA 3aKJUOUaeTCA B CBA3bIBAHHH KATHOHOB MeTAJIJIOB B BbICOKOYCTOH- 
YHBbIeC XOPOLIO PaCTBOPHMBIe KJICWIHEBHAHbIC KOMIVJICKCHbIC COC(MHEHHA, B KO- 
TOPbIX OHH TEPAIOT CBOIO XHMMYeCKYy!O CHelWMpuyHOCTh (a BMeCTe Cc TeM H cl0Cco6- 
HOCTb (PUKCalMH B TKAHAX) HW ObICTpO NOKHAaloT OpranHsM yepes nouKH. [log 
BIMAHHeEM TpenapaToB HatTpuA-OJITA u kanpunua-OJITA pesKo moBpmuaercs 
BbieseHHe c mMouoH Y, Ce, Pb, Puuazpyrux xMMu4ueCKH- HIM PpayMOTOKCHUHbIX 
3JIEMCHTOB (*). | 

Ota cnoco6uoctTh OITA cBa3biBaTb KaTHOHbI MeTaJIJIOB B KPOBH HM MeKTKa- 
HeEBOM XKHAKOCTH HE MpOXoyUT SeccmeqHO MH AIA Ccamoro OpraHH3Ma. Tak, Oprs10 
ycTaHoByieHo (*), YTO HaTpHeBada Popma OJ[TA BpisplBaeT BpeMeHHOe MayeHue 
YPOBHA Kaba B KPOBH, a IPH OOMbUINX JOZHPOBKax — pasBUTHe XapaKTep- 
HOrO PHNOKaJIbUeMHYeECKOrO CHHApoMa. 

Cnoco6Hoctb QJ[TA o6pa30BbIBaTb KOMIMICKCbI C TAKHMH OHOJOrHYeCKH Baxk- 
HbIMH MeTaJiiaMu, Kak Fe, Co, Cu, Zn, 3acTaBasaaa mpeqmouaratTh, YTO BIMAHHe 
ero Ha OpraHH3M He OrpaHHUMBaeTCA JIHWIb PeAKWHAMH, OOYCOBJICHHbIMH KaJIb- 
WelpuBHbIM adpektom. Ha OcHOBaHHM MpefcTaBseHHH O MeXaHH3Me JeHCTBHA 
KOMINICKCOHOB Ha OpraHH3M MOKHO OblwIO, HCXOAAH 3 GOomee BbICOKOrO, 
H@KeIH Y KaJIbIMA, CpOACTBa MepeyHCuIeHHbIX KaTHOHOB K OJITA, omuyaTp 
cnelmMpuyecKHX peak Ha BBeeHHe TaKxKe KabUMA-OJITA, He BbIsbIBaloulero 
BbILCOMMCaHHOrO CHHAPOMa HM WIMpOKO IpHMeHsAeMOro OsarofapaA STOMY B pase 
KJIMHHK. 

OcoOblli HHTepec, HAM KaKeTCH, MpeACTABJAIOT HCCIEQOBAHHA BIMAHUA KOM- 
MJIEKCOHAa Ha (PYHKIMIO MOVeK — OpraHa, Yepes KOTOPHI BbIJeIAeTCA OKOMO 
98% BBeeHHOrO NapsHTepasmbHo OJITA. 

Matepuan Hw MeTOAUK a. HapkoTru3npoBaHHbIM reKceHasioM coba- 
KaM (CaMKaM) BBOMaCb B XKETYLOK [JIA yBeIMYeHHA [Mype3sa Bosa M3 pacueta 
20 Ma Ha | Kr Beca H, saTeM, BHyTpHBeHHO 0 0,14 Tr uHyauna (5-H pactBop) 
Ha | xr. [Jpu nomomu KaTetepa coOupanuch 20-MHHYTHbIe NOPUHH MOU, NpuyeM 
K@K]bIM pas MOVEBON MY3bIPb IPOMbIBAJICA CTCPHJIbHbIM (PU3HOMOrMUeCKUM pa- 
CTBOPOM, MOJOrpeTbiIM JO TeMMepatypbi Tena. Crporo B cepequHe KaxKgoro 20- 
MHHYTHOrO NepHofa W3 YUIHOM BeHbI OpamHcb NpoObl KpoBu. Onpegenenue KoH- 
WeHTpawun MHyIMHa (10 MeTogy XarefopHa u Vencena, B moyuduKanun 
Meuue (’)* (B KpOBH HB MO¥e, a TAKE MHHYTHOFO JMypesa UpOusBOMNOCh Kak 


* Mogupnkauna Menue cocTour B rujipouuse WHYJINHAa Lo PpyKTosbI B 6e36eKOBOM (uJIb- 
TpaTe KPOBM HJIH MOU CepHOH KuCMOTOH. CosepxKaHHe MHYJNHA NomyyaeTcA BbINNTaHHeM ca- 
Xapa HePHPOJH3OBaHHOH MpoHbl u3 rHAposM3s0BanHou, IlpeumyuecrBo 9Toro MeTosa Nepel Ko- 
JIOPHMETPHYECKHM (HDeHHIaMHH WIM pesOplMH) 3aKsIONAeTCA B MaJIOM O6beMe Tpe6yemoli AIA 
onpefenenna KpoBH {0,1 Ma), a TakxKe B OoMbWel TOUHOCTH NpH HU3KHX KOHUeHTpaunAx HHY- 
JIMHa, HMCBLIMXCA Ha MO3LHUX CTAAMAX Hallero ONbITA BUMAY OMHOKPATHOTO BBEACHHA HHYVINHA. 
Bbwio yctaHoB/IeHO, YTO NpucyTeTBKe B Mpobax KpoBH usIH Moun OJITA B KonuuecTBaX, TIPeBbI- 
WalOulHX ake B 5 pas HMeBUIHECHA B OMbiTe, He OTPaxKaeTCA Ha OMpeyenecHun caxapa no STOMY 
MeTO,Y. 
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AO, Tak HW Tocie BHYTpHBeHHOrO BeejenHA UO 10 mr HaTpua-OJITA uzun 
KaibunA-OJITA na 1 xr Beca Tena cc6aKxu. Benwunna cbubtTpaimn B K1y6o"- 


i 
KaxX MOYEK OTPeeNANAaCh NO OUMIMIECHHIO Ia3Mbl OT HHYJIMHAa oe ee , a IIpo- 


P 

obs Be ee Mepenanaee B KaHaJIbllaX BOJbl BbIYHCIAICA TO dopmyse: 
— V)-410 5 

es Cees , Tae V—nuuytapili quypes, P — KonmuecTBO MHYyJIMHa T1a3Mbl 


B Mr%, U — xoumuecTBO HHYJIMHa MOU B MP%, 

PesyabTatTb. Kak moka3an mpeyBaputenbublit onpit (cm. Taba. 1, 
co6akxa Ne |), OunMeHHe M1a3MbI OT HHYJIMHA pH OHOKPaTHOM BBeJeHHH ero 
Wep2xXHTCA Ha MOCTOAHHOM ypOBHe B TeyeHHe 2 Yac. ONbITa; B STOT CPOK H Obl 
IIpOBeAeHbI HCCJIeEOBAHHA Ha OCTAJIbHbIX COOaKax. 

IIpeycrapnennpie B TaOmMUe WaHHbI€ NWOKaspIBaloT, YTO BBeeHHE HaTpUs- 
SATA wav Kanpyuna-OJ[TA BaBoe cHHKaeT (UbTPAaLHOHHYIO CHOCOOHOCTD M0- 
YeK HM HECKOJIbKO TOPMOSHT (lpaByla, HE BO BCex culyyanx) peadcop6uHlo BOLE! 
B KaHaJiblax. J MHTebHOCTh MOJaBeHUA PUIbTpalHOHHOH CMOCOOHOCTH He ObI- 
Jia HaMH [pocyiexKeHa, HO BO BCAKOM Cyly¥ae, KaK BHAHO H3 JaHHBIx Tabu.1, 
OHa TipeBpiuaet 60 mun. 


Dal Opiate el 


Bousanne natpua-OJ[TA u kanpuna-OJLTA ua BenuunHy uabTpauuH C u Ha mponuenT 
peaOcop6uHH Borb R B nouKax co6aK 


Ps 
3 B Il 
Ee B Pe (cpok B mae OF Radana ombita) 4 Ip U c R 
Pe 
30— 60 0,10 PES 10900 ,4 Wf DD 99,8 
1| 14,5 60— 90 0,62 17,4 1280 45,6 98,6 
90—120 1,10 A 4,49 472 44,4 97,5 
5070 0,30 25,0 4280 15,4 98,41 
2| 8,4 70— 90 0,37 15.4 655 16,4 97,7 
Mutexuna Na-OJITA 
90—110 0,55 8,35 65 4,3 87,2 
70— 90 27.08 17,4 482 56,2 96,4 
Delis 4 Vuvexyna Na-OJITA 
90—110 OF ARCO 500* 24,7 9657 
60— 80 1,04 18,35 670 36,9 97,3 
4 | 44,5 Vupexuna Na-OTA 
80—100 2,68 16,43 ey 20,0 86,6 
100—120 1,96 6,43 64,4 | 19,6 90,0 
50— 70 : O),, 28) 24,0 1208 14,6 98 ,O 
Sra fale Unvexuna Ca-9]ITA 
70— 90 0,85 17,0 138 6,9 87,7 
40— 60 0,50 | 25,9 2855 55,4 99,4 
6} 15,4 Unsexuna Ca-O[TA 
60— 80 0,22 17,84 1950 24,4 99,4 
80—100 0,30 10,74 856 24,0 98,8 


* TlopTropHoe BBeywenue HHyJIHHa. 


O6cyKAeHUNe peSyYAbLTATOB. lonyuenHble pesyJIbTaTbl Mmpex- 
CTaBJISIOT, HAM K@2KeTCH, CYUCCTBEHHbI WHTepecC Kak C MpaKTHYeCKOM, TaK HM 
c TeOpeTHYeCKOH TOUKM 3peHHA. 
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IIpexye Bcero, ycTaHOBJeHHOe pe3sKoe H JVJIMTebHOe CHMKEHHE CHJIbTpa- 
UHH B MOUKAX 3aCTaBAeT OOpaTHTb Cepbe3HOe BHHMAH HE KJIMHHILMCTOB, MpHMe- 
Haiomux OTA npu oTpaBseHHH Ts>KeJIbIMH MeTaJaMH WIM H3J1yyaTeAMy, 
Ha COCTOAHHE STOFO OpraHa y MallHeHTOB. 

Bo-BTOpbIX, TIPHBOAMMbIe 3]eCb JaHHbIe yKa3bIBalOT Ha TO, YTO BJIHAHHeM 
QJITA Ha ypoBeHb KaJIbUHA B KPOBH (PHNOKaJbIUeMHA, MayleHve KPOBAHOrO ja- 
BJICHHA, TOHHKEHHE CBEPTbIBACMOCTH KPOBH) He HCYePMbIBaIOTCA PeakIMH Opra- 
HH3Ma Ha BBeeHHe 3TOFO KOMIMeKCOHAa. OcoOeHHO cylefyeT NOYEPKHYTb, YTO 
KabuuH-OJTA, KOTOpbIM He BbISbIBAeT TOJIbKO 4TO MePeuHCJICHHbIX peakInil, 
OKA3bIBaeT CTOJIb 2K BbIPAXKCHHOe BJIMAHHE Ha CPUJIbTPaWMOHHy10 CMOCOOHOCTh 
mouek, Kak H HaTpHH-OJTA. 

Tlocmequee OOCTOATEIbCTBO HCKIIOUAeT KaKY1O Obl TO HH ObIJIO POJIb HOHOB 
Ca B MexaHu3Me 3TOH peakUuH. OObacHeHHe OnHNCaHHOrO appekTa, NOBMAHMOMy , 
HajlO HCKaTb B CHH2KCHHH KOJIMYECTBA KPOBH, MpoTeKaromleH B CAHHNLY BPeCMeHH 
yepe3 MOUKH, BCEACTBHE CYKCHHA KAMWIAPOB KJYOOUKOB, BbISBaHHOPO CBA - 
3bIBAaHHeEM KOMIJICKCOHOM HOHOB x*Kewesa, OOMAaarouero Ooee BbICOKOM KOHCTAH- 
TOH ycTouuBocTu KomnseKca c OJITA (log K = 14,2), vem kanbuni (log K = 
=10,6). B nonb3y sToro roBopaT JaHHble O TOM, 4TO OJITA nospiiuaer 4yBCTBH- 
T@JIbHOCTb MIpeKanHJAPHbIX CCPHHKTepOB K a[peHasIMHy, a Take CHHMaeT 
NOaBMAOULee ITY YYBCTBUTEJbHOCTh JeHCTBHE HOHOB 2xevlesa (!). XOPOWHM NOT- 
TBEPAKNCHHEM STOO MpPeANOMOKEHUA, a TAKXKE PON HOHOB 2XeNe3a B perysu- 
POBaHHH NMpocBeTa KaNHMJAPOB KJIYOOUKOB ABHJIOCb Obl OTCYTCTBHE ONHCAHHOH 
peakWUHH Ha BBeyeHHe KOMMIeKCa 2xeNe3s0-OJITA. 


Wuctutyt 6uonoruu Tloctynusto 
Ypaspekoro dusuana AKxafemun nayK CCCP 14 V 1956 


UMTHPOBAHHAS JIATEPATYPA 


Ie M. IGri sim omy Amin Physiols, ) 167,776) (1951) ay 2 Re Meni n emetmaln 
Klin. Wchnschr., 30. Jahrg., H. 25/26,S. 603 (1952). ® A.Popovici et al., Proc. Soe, 
rie Biol. and Med., 74, 415 (1950). 4 WU. HW. Tpery6euko, kanazugatcK.quccepralna, 
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Jloxnagn Akawemuu nayr CCCP 
1956. Tom 110, Ni 5 


PHSHOJOlT HA 


T. fr. YPFAHDKAH 


YCJIOBHbIE JBUTATEJIBHbIE PE®JIEKCbI Y WLEHAT 
MNOCJIE PASHOBPEMEHHOM MEPEPE3KH 
NEPEQHEM WU 3AXHEM NOJIOBHH CMUHHOFO MO3IrA 


(ITpedcmaeaeno axademuxom JI. A. Op6eau 27 IV 1956) 


OHO 43 WeHTPasbHbIX MeCT Cpe BaxKHeLMMX BOMpPOCOB COBpeMeHHON (pu- 
3HOJIOPHH 3aHHMaeT MpOOseMa KOMMeHCATOPHbIX MpHcnoco6senni. 9. A. Acpa- 
TAHOM (') H €rO COTPyAHHKaMH JOKa3aHa Bead POJIb BbICWIMX OTICOB WeHT- 
PaJIbHOH HeEPBHOH CHCTeMbI B MPHCMOCOONTeIbHOli AeATeJbHOCTH NOBpexeH- 
HOrO OpraHH3mMa. OyHako B pa3paOoTKe yKa3aHHOH MpoOJeMbl CpaBHHTe/IbHO 
MaJIO M€CTa yJleJIAeETCA BONpOCaM BOSpacTHOH cbu3sHMoOrHH. YuuTbiBad 3TO O6- 
CTOATEIbCTBO, MbI IIPOBeCJIM HCCJI€JOBAaHHA MO H3y4eHHIO OCOOeHHOCTeH BoccTa- 
HOBJIGHHA MOTOPHOH HW Ce€HCOPHOH (yHKWHH, a TakxKe ycCNOBHOpedieKTOpHOL 
J€ATEJIbHOCTH y WICHAT IPH pasHOBpeMeHHOH Mepepeske NepesHen HW 3ajHel MOW0- 
BHH CIMMHHOrO Mosra. 

HccneqopaHHuaA MpOuSBOAHJIHCb Ha CeEMH IeHATAX OT 3- WO 7-MecauHOrO BOS- 
pacta. [lepepeska nepeqHeH NOMOBHHbI CIMHHOFO MOsra NpOM3BOANIAaCb Ha YPOB- 
He V rpyAHoro NO3BOHKa, a 3aHeH NOJOBHHbI — Ha ypoBuHe XII rpyyuoro no3- 
BOHKa. Onepallu Npov3BO,usIMCb NO panee OnMCaHHOMy cnocoby (?). Y uacTu 
WCHKOB JO onepalluH, a y Wpyrot —nocure ee BbIpabaTbIBaIHCb YCJIOBHbIe 9JICKT- 
POOOOPOHUTEJIbHbIC Ppe*seKCbI C OMHOM U3 3a][HHX KOHeUHOCTeH (OObINHO JeBOH). 
Ja cpaBHeHHa MOMOOubIe we ONBITH! ObIIH MpOBeeHbI Ha pymMe BSpOcsbIx 
co6ak. 

Kak lokKa3aJIH Halliw MCCJIeqOBaHHA, Nepepeska Tepe/HeH MOJIOBMHbI CIHMH- 
HOrO MO3ra y ICHAT M10 CpaBHEHHIO C B3pPOCJIbIMH COOaKaMH TIPMBOAMNa K He- 
3HAUHTEJIbHbIM MOTOPHbIM, C€HCOPHbIM HM BereTaTHBHbIM HapylweHHaM. YCJIOB- 
HbIl€ J[BHPaTeJIbHbIe 3alllHTHbIe pePJIeKCbI, BbIPAOOTAHHbIe y HHX JO ONepallHH, 
OKa3bIBaJIHCb BPCMCHHO YFrHeTeHHbIMH. OHaKO C TeYEHHEM BPeCMeHH OHH HOJI- 
HOCTbIO BOCCTAHOBHJIMCb HM HHYEM HE OTJIMYANMCb OT TAKOBbIX, BbIPaOOTAHHbIX 
yo onepaunun (puc. 1, J u J/). Iipw stom nonHoctTbio BOCCTaHOBMIaCb HW (yHKIHA 
CTOAHHA, XOAbOn uv Gera. LleuKu Morau CBOOOHO TepeyqBuraTbcA Mp MOMOLMH 
BceX 4YeTbIPexX KOHeUHOCTeli. T]ocme BoccTaHOBJIeHHA (PyYHKUMH, HapyLeHHbIx 
nepepeskoi Mepegueli MOOBMHbI CNMHHOrO Mosra, y 4 meHAT (BoOuK, OByap- 
Ka, YMHHUa WH KpacaBulla) Oplia WpousBeyeua BTOpad onepallus — nepepeska 
3aqHeH MOJOBHHbI CIMHHOFO MoOsra. 

Y BceX WICHAT BTOPad ONepallua IpHBesa K HESHaYHTeJbHOMY HapYyWeHHIo 
WBHraTeIbHOH, YYBCTBHTeMbHOH M BereTaTHBHO dyHkunH Opranusma. Ha 
2-H JeHb TOcse BTOPOH ONepallHH WICHATA Ha CaBJIMBaHHe XBOCTA H 3af\HUX KO- 
HeUHOCTeH, a TAK%KE Ha TEPMHYECKHE H JJIEKTPHYeCKHE Pas pakeHHA OTBeUAIH 
cma60 BbIPAaKeHHOH pedseKTOpHOH peaklHeH. 

Ha 3-% eHub nocme mepepesKH 3aHeH NOJIOBMHbI CMMHHOTO MO3ra MOUe- 
BOM Ny3bIpb H MpAMaA KHMLUKa PYHKUMOHUMPOBAJIH HOPMAJIbHO. 

Ecau mocie nepBol onepalHu WleHATAa MOFJIH CBOOOAHO CTOATb MH XOJHTb TIPU 
MOMOULH BCeX YeTHIPeX KOHeYHOCTeH uepes 8—12 Hel, TO MOce BTOpoH onepa- 
IMM OHM MOFJH CTOATb H XOJ[MTb y2Ke Ha 3—5-Hi JeHb. O2HaKO pH 9TOM HaGuJIIO- 
ylanacb ATAKTHYHOCTh MOXOAKH HW caOocTh 3aHHXx KOHeuHOCTeH. Crycta 8—10 
yueli y BCEX NOMOMbITHBIX WEHAT MOTOPHaA (yHKIMA BOCCTAHOBHJaCb AO TaKOK 
CTeneHH, YTO OHH CTOAMH H NepeyBuramch cBo6o{HO. Ip sTOM UX TpYAHO ObIN0 
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Puce. 1. Ulenox Kpacasnua. QseKTpoobopouuTebHUBIE ycopnble pedekchi: 1 — qo mepepesKu 
mepeQHew MovOBHHbI cnuHHoro morra, JJ — mocae nepepesKn NepeqneH MONOBHHbI CNHHHOTO 
morra, //] — nocne nepepesku 2afneli NOMUBMHBI CHuHHOrO mosra, /V — noce nepepesku me- 
peAveH W 3aqvei nosoBHH cnuHHOro Mosra. Onpit c MlepeMelleHHeM MaH>KeTOK. A — manxKerTKH 
OT S/I€KTPOLOB H NpHOopa AAA perncrpauHH JBHxKeHHA Nani NpHKpenvenbl K JeBOK s3amieli 
Jane. 6 — mawxerku ot SIEKTPOHOB H NpHOopa ANA peructpaunn ABYKeHUA gaMbl npukper- 
Jl@Hbl K MpaBow 3aQHeH Jane, BMeCTO OObIUHO seBOl. Cpepxy BHH3: 3anHCb ABHraTebHbIX BHKe- 
HHH, 3aNWCb ABUraTeIbHOn PeakUHH 3alHeH KOHeYHOTIN, OTMeTKA YCAUBHOrO Pa3paxHTeIs, 
OTMETKA OesyCIOBHOrO pasqpaxuTeIA, OTMeTKA BpemeHH (1 cek ), 3Hak nnoc O3Ha4aeT NONOKH- 
TeJIbHbIH paslpaxuTelb, 3HaK MHHYC — OTpulaTebUbIIt 


OTIMYHTb OT HHTAKTHBIX WeHAT. YCJOBHbIC BHIaTeJIbHble pe@JIeKCbl, HECKOJIb- ~ 
KO yrHeTeHHble B NepBble HH, Ha 10—12-H Wenb Nocme ONepaluH NONHOCTHIO BOC- 
CTaHOBHIUCh (puc. |, ///). Cnegqyer, oHaKO, ykKa3aTb, YTO B Haya/IbHOM NepHnose 
BOCCTAHOBJICHUA PYHKUMH WeHATA OVCHbOBICTPO BNAaasIH B TOPMO3HOe COCTOAHHE. 
Muorga B Teyenve O_HOro OMbiTa Ha OH HM TOT 2xKe YCMOBHbIiI PpaspaxKuTeJIb 
OHH pearHpoBaJi TO NOMORKHTeMbHOH peakWNel, TO OTPHUAaTeIbHOH. B _anpHeii- 
MeM xe ObiIO OCONAPyXeHO OCaOMeCHHE TOPMOSHOFO Mpouecca, ITO BEIPAKaJOCh 
B pacTopMaxkuBaHHH AuppepenwupoBok. OO sToM xe TOBOpHJIM M OMNbITHI, Ipo- 
BeJCHHbIe C yralliCHHeM YCJIOBHbIX PedJIEKCOB Ha MOMOXRUTEbHbIe CHrHawbI. [on- 
HOC yralle€HHe MOMOKUTEMbHOH YCJIOBHOM peakWHH (CHJIbHbIi 3BOHOK, KacaKa) 
MpH 2-MHHYTHOM NpOM@XKYTKe MexKAy YCOBHbIMM CHrHalaMu MpoHcxoyus0 
y MHTAKTHBIX WeHAT Yepes 12—14 npuMeHeHHi Ge3 NoAKpensenusA, Nocne nep- 
BOHM ONepallMd — yepes 5—7, a noce BTopohonepaunu yepe3 4—5 npumenenuii. 
YkasaHHbi (bakT MOX%KHO PaCCMATPHBAaTb KaK Pe3syJIbTAT GbICTPOH ucToUaemo- 
CTH H€PBHbIX KJICTOK NOBpexKCHHOH HEPBHOH CHCTeMbI (3ampesesIbHOe TOPMOXxe- 
HHe). 

Tlocme ombiToB c yrallieHHeM H BOCCTaHOBJICHHeEM YCJIOBHBIX pedIeKCOB Opl- 
JIM TIPOBEZeHbI HCCeEOBaHHA MO KOPKOBOMY NepekwoveHni0. B nawiux ombirax 
MepeKMOUaTEJIEM CYKUA MAHKETKA OT 9JICKTPOAOB HW MpHOopynKa, a Aa peru- 
CTpalli [BY2KeHHA abl. C STOH WeIbIO DJIEKTPOAbI H UpHOopynK AIA peructpa- 
IMM [BHXKCHHA JlalblC JI@EBbIX 3€HHX KOHE4HOCTEH ObIIH NepeMelleHbI Ha pa- 
Bbl€ 3aHHe Jlalbl. B nepBoM xe OMbITe, C NepBoro %*e MPHMeHeHHA yCOBHOrO 
Pa3qpaxHTeA WeHATA «C MeCTa» OTBeYAJIH YCJIOBHO-pedJIeKTOPHbIM cruOaHuem 
TOH KOHE4HOCTH, Ha KOTOPOM HaXOJHJHCb 3JICKTPOJbI H MpHOopynk AA peru- 
cTpauuu sanpi (puc. 1, /V). Takum o6pa3om, axe mocule BTOpOli onepalHH uMeO 
MeCTO Te€peKJIIOUeEHHE B YCJIOBHOPe*PJIeKTOPHOH JIeATebHOCTH CHAT. 

OTH JaHHbI€ NO3BOJIAIOT 3aKJIIOUNTb, YTO MOCIe OMMCaHHbIX TepepesoK me- 
peqHel HW 3afHeM NOOBHH CNMHHOFO MOSra y ICHAT COXpaHAeTCA KOPKOBAA JIO- 
KaJIH3alHA KOKHbIX pasqpaxuTeen. 

Takum O06pa30M, pe3yJIbTaTbI IPOBeCHHbIX OMbITOB NOKAa3bIBaIOT, YTO pasHo- 
BpeMeHHad Nepepeska NepesHe WH 3ayHeH MOJOBHH CIMHHOFO MO3ra Ha Pa3Hbix 
YPpOBHAX He MIpenATCTByeT NpOABJeHHIO paHnee BbIPAOOTAHHbIX H OOPa3s0BaHHIo 
HOBbIX YCJIOBHbIX JBHIaTeJIbHbIX pedJIeKCOB y WeHAT. 

IIpenctapaaeT HHTepec Tak»Ke yCTaBJIeHHbIM HaMH dakT NOcTeleHHOrO H 
NONHOrO BOCCTAHOBJICHHA UYBCTBHTCJIbHbIX, J[BHTaTeJIbHbIX HM BereTaTHBHbIX 
(YHKUMH OpraHH3Ma, HapyleHHblxX BCeACTBHe ONepauuH. IlocreneHHbi xapak- 
Tep BOCCTAHOBJICHHA PYHKUHH, HAPYWeHHbIX B Pe3yJbTaTe OpraHHyecKHXx M0- 
BP@xKTeCHHH IWeHTpasbHOH MH NepuHdepwHyecKOM HeEPBHOM CHCTEMbI, HCCOMHEHHO 
MOET CJIYXKUTb KOCBEHHbIM JOKA3aTeJIbCTBOM Ba2XKHOCTH YCJIOBHOpedeKTOpHOrO 
Me€XaHH3Ma B KOMIMCHCATOPHbIX MpHcnocoOueHHAX. 

O6 yuacTHH BbICLUMX 9TAKEH WEHTPaJIbHOM HEPBHOM CHCTeMbI B BOCCTaHOBJIe- 
HUM HapylleHHbIxX PYHKUHH emule ApYe CBHAETEbCTBYIOT JaHHbIC O BO3MOXKHOCTH 
BbIPAOOTKH JBHFaTeJIbHbIX 3JIEKTPOOOOPOHHTEJbHbIX YCJIOBHbIX pedJIeKCOB 
C 3a[HHX KOHeYHOCTeH y ICHAT MOce pasHOBpeMeHHOH epepesKH Mepequen 
HW 3afHeH MOJOBHH CNMHHOrO MoOsra. 

Tlonyyenuple HaMH JlaHHbIle MOKa3bIBaIOT, YTO BOCCTaHOBseHHe PYHKUMU y 
DICHAT MPOMCXOMUT 3HadHTesbHO OBICTpee, YEM Y B3POCJIbIX 2KMBOTHbIX. «MOCTHK», 
OCTaIOuLMlica M@KLY yYacTKaMH Mepepe3s0K, OKAa3bIBae€TCA JOCTATOUHBIM JJ KOM- 
MeHCMpOBaHHA PYHKUMH NOBPexKeCHHbIX NPAMbIX BOCXOMAMIMX WH HHMCXOMALMHX 
myTel cnumHoro mosra. EcTb OCHOBaHHE JOINYCTHTb YTO ObICTpoTa BOCCTaHOB,JIe- 
HAA MOTOPHBIX H CeHCOPHbIX HapywieHH y wWeHAT TecHeHwMM OOpa3s0m CcBA3aHa 
C MalOH cCnheluMalvsalluel WU NOKaNH3alvMeH WMHTPaleHTpaJlbHbIX NPOBOAAULAX 
CHCTCM CNMHHOrO MO3ra. 


Vucrutyt dusnosoruu Tocrymusto 
Axafcmuu uwayk ApmCCP 6 IV 1956 
WMTHPOBAHHAA JIATEPATYPA . 
19, A. Acpatan, Onsnonorua venTpasbHol HepBHOH CHCTeMbI, O53 sane alge le van= 


ranuaxsau, Has. AH ApmCCP, 9, 1 (1956). 
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